

















Toys Continuous High Production! 
with INTEGRAL HORIZONTAL STATIONARY BLOCK 


YAUGHy : | 
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Supplying large or small bundles on a non-stop 
basis, this unit features an air-cooled Vaughn 
horizontal stationary block as an integral Moto- 


blox installation. The full production capacity - oy - | \ | 
of the machine is realized as long as wire is sup- - 

plied for drawing—bundle after bundle, without © | 1 
stopping. Write for quotations on this Vaughn =| . : fi 1 
innovation as original or conversion equipment, Xcel F 


for your higher productivity requirements! 








I WATER COOLED 
BLOCK & DIE 
AVAILABLE 


fe Qpowtl. 3 we 
The Vaughn Machinery Company 
Cuyahoga Falls, Ohio, U.S.A. 


COMPLETE COLD DRAWING EQUIPMENT—Continuous e Hole . . . for the Largest 
Bars and Tubes . . . for the Smallest Wire . . . Ferrous, Non-Ferrous Materials or their Alloys 
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MODEL 126 


Patent No. 2,732,060 


Just one of several styles 
of continuous wire packaging attachments 


It’s easy for you to adapt your existing machinery to continuously 


package wire in fibre containers! And it can be done on a short 
term delivery basis without a large expenditure in new equipment. 
With Coulter & McKenzie Attachments your old machines will 
Model 116-B 


continuously pour wire into drums... 500 pounds in each... all 
ready for delivery! 
These features make installation simple and economical: 
SYNCHRONOUS OPERATION through positive Overarm 
Drive from any vertical or horizontal block. 
COMPACT DESIGN allowing the Attachment to be located in 
any one of many positions around your machinery. Model 127 
CONVENIENT OVERARM disconnects and swings aside for Sa eatin os Gee Ga 
selective return to conventional coil and spool operation. continuously drawing (Series 116 
The Coulter & McKenzie Attachments will be built to your and 138 Draw-Pak) or packaging 
specifications. The model illustrated above is for fine wire use. (Series 127) fine or coarse wire. 


Write today for the Coulter & McKenzie “Attachment Ques- Write today for complete informa- 
tion . . . kindly state your require- 


tionnaire.” adie 
A FULL RANGE OF WIRE FROM SOFT COPPER TO HIGH CARBON, AND FROM .012” TO .250” IS BEING PAYOFFPAKAGED. 


Barron & Crowther Ltd., Eastleigh, Hal 























fhis equipment manufactured under one of the pon & © : re 
» 1s Pp 2 729 OGO- 2 8GR.474: England. European Draw-Pa Licensee 
sllowing U. S. Patents 2,732,060; 2,868,474; Idos Industries Ltd., Royston, Herts, 
844,416; 2,868,268 or others pending. England, Sales Agents. 
TELEPHONE EDISON 5-1101 
35 UNION AVENUE LIEBER’S CODE “MACKENZIE” 


COULTER & MehEV/ATE os 


SINCE 1843 BRIDGEPORT - CONNECTICUT, : ; : INCORPORATED 1881 












NEED A WORKHORSE 
IN YOUR WIREMILL? 


USE LUBRICANTS 











WITH BUILT-IN MUSCLE! 











EPENDABILITY : 


STANDARD’S DYNAMIC RESEARCH HAS RESULTED IN THE 
CREATION OF ANOTHER LINE OF SUPERIOR WIRE DRAWING 
LUBRICANTS: 













































583 - 584 - 586 - 587 - 588 - 589 
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THESE PRODUCTS EXHIBIT OUTSTANDING VERSATILITY, FAR EXCEEDING i 

THE PERFORMANCE GENERALLY ANTICIPATED OF GENERAL PURPOSE | 

LUBRICANTS. THEIR UNIQUE COMPOSITION ENSURES THAT EXTRA 

RESERVE OF STRENGTH YOU EXPECT OF WIRE DRAW WHENEVER THE 

GOING GETS ROUGH. SEVEN LABORATORY CHECKS GUARANTEE THAT 
YOU GET A PRODUCT THAT DRAWS COOLER, FASTER, AND CAN STAND 

| THAT EXTRA PUNCH! | 


LET THESE ECONOMICALLY PRICED PREMIUM LUBRICANTS WORK | 








Revalorizacion de Grasa y Acietes, S.A. 
tleigh, Hay Consult Standard Indus- Gran Via No. 4, Bilboa, Spain. 
, aie 


n, Herts, trial for the solution of 





FOR YOU! 

1 
"LOOK TO STANDARD FOR THE FUTURE" | 
| 
eile ndusliial | 
; COMPOUNDS CO., | 

pinned is ia ht te FRANKFORT, ILLINOIS 

outstanding contributions (A suburban Chicago area city) 

to better wire drawing Telephones: 2131 - 2141 
through better lubricants. European Manufacturer: | 
| 


Canadian Manufacturer: 
your difficult problems. H. L. Blachford Ltd., 977 Aqueduct St., Montreal, Que. 
D1 H. L. Blachford Ltd., 40 Titan Rd., Toronto, Ont. 


| 
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reasons 
why you should 
SEE 
THE BLANE MAN 
for color 
concentrates 


1 Uniform size pellet — for even color dispersion. 


2 No color contamination in factory as pellets pro- 
vide a dust free concentrate. 


3 Blane color concentrates give rapid and full 
dispersion under heat. 


4 Concentrations per pound yield maximum color 
power. 


5 Blane concentrates have proven to be excellent 
for heat stability and light fastness. 


6 Non migratory and acid alkali resistant. 


7 Greater economy — personal service. 


We have in inventory all NEMA colors; special 
color concentrates are available on custom basis. 
Our laboratory people will be pleased to assist you 
on any color problem. Write for information 
and samples. 


THE BLANE CORPORATION 
CANTON, MASSACHUSETTS 
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with IMPROVED MORGAN-CONNOR 
Wire Machines 


Morgan-Connor offers you a wide range of wire 
drawing machines of proven efficiency—with up-to- 
the-minute refinements. You can produce heavy- 
weight bundles—fast—and with low power and low 


die cost. 


MORGAN CONSTRUCTION CO. 
7 WORCESTER, MASSACHUSETTS, U. S. A. 


ROLLING MILLS MORGOIL BEARINGS © WIRE DRAWING MACHINES ¢ COMBUSTION CONTROLS 
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—WIRE 
AND WIRE PRODUCTS 


A monthly publication devoted to the production of Wire, Rod and Strip, Wire 
and Rod Products and Insulated Wire and Cable. 


DRAWING — ROLLING — EXTRUDING — FORMING — FABRICATING 
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ACHIEVE 
ALACRITY 


Workmen 
Appreciate 
Good Tools. 


Tools that produce more for them — 
produce more for you. 


Carew cutters have given con- 
sistent quality unequaled in 
90 years. 





made in 4 sizes 
8”, 10”, 12: 14” 


Jaws are of hardened tool 
steel and are replacable 


STOCKED BY MOST MILL 
SUPPLY DEALERS 


made by 


M. W. ROBINSON CO., INC. 


ROCKFALL, CONN., U.S.A. 


feel free to consult us about 


your wire cutting problems. 
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COILER! 





SPECIFICALLY 


The Dual Continuous 













Automatic Coiler 


MODEL TC-24 
by ENTWISTLE 
“SENSIBLE 
LINK 
TO AUTOMATION” 





EVEN MORE SPECIFIC 


Are the savings you can realize from 
reduced handling and space requirements, 
through elimination of the secondary coil- 
ing operation. 


SENSIBLE — 


Because the modernization to Continuous Coiling is accomplished without further 
changes to the existing extrusion equipment. 
Produce and package in one operation. 
ASK FOR SPECIFICATION #5H 


ENT WISTLE: 


Manufacturing Corporation 
1475 ELMWOOD AVE., PROVIDENCE 7, RHODE ISLAND 











British Associates 


FOREL EQUIPMENT CORPORATION Formerly James L. Entwistle Co. Wellington Mill, Bolton Road 
165 Broadway, New York 6, N. Y. Blackburn, Lancs., England 











Europe, South America, Mexico Over 40 years of dependable service THE KEMSON ENGINEERING CO., LTD. 
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HOW BRIDGE 


= i REELS 


Our company is progressive. Since we began the 
manufacture of wood reels our plant has undergone 
continued expansion and improvement in produc- 
tion facilities. 

































In recent years modern affiliated companies have 
been established in New Hampshire to further en- 
able us to better serve the growing needs of the 
wire industry. 











Ke se » mill at Bradford, N. | H., where logs =e 
Z are processed into lumber. 





@ 
NON-RETURNABLE 
WOOD REELS IN ALL SIZES FOR ALL 
TYPES OF ELECTRIC WIRE AND CABLE 
® Controlled saw mill work 
® Air seasoning of lumber Interior of the Kearsarge plant. "™ 


® Conversion of stock into panels and 
square-edge lumber 


® Maintenance of millions of board feet of 
lumber in inventory 


® Efficient, modern material handling meth- 
ods and equipment 








Sa Plant of Kearsarge Reel Co. — an affiliate 
of Bridge Manufacturing Co. ° 
’ RELCT" & GEE | 


NON-RETURNABLE 
REELS GIVE YOU 
A DEFINITE = 
PACKAGING COST pupae 


HR ae * 
Hill Box Company’s panel mill — another BRIDGE affiliate. 


“REEL” GOOD — 
Let us quote on your Reel needs. Send in 

your specifications. Better yet, visit our 

plant and see how Reels are made so well 

at so low a cost. 

WOOD REELS 








HIGH-SPEED SHIPPING SERVICE IN OUR OWN TRUCKS WITHIN A RADIUS 
OF 250 MILES OF THE PLANT FAST FREIG ‘A BRIN OU BRIDGE. 
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D. C. Forry, sales manager for Ridge Door, left, shows 
Pittsburgh Steel Salesman Robert Hogan how each 
spring is tagged, indicating pounds pull to assure 
that the proper weight garage door is matched with 
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Testing a 25-inch long extension spring to determine 
the pounds pull required to extend the spring to 67 
inches. Engineering formulas tell workers what 
weight springs will balance each door. Correct pounds 


pull is marked on tag which is fastened to spring 


How Pittsburgh Steel’s Wire Helps 
A Door Man Keep His Balance 


Ridge Door Company Uses Oil Tempered Spring Wire From 


Pittsburgh Steel Company To Coil Extension And Torsion Springs 
Which Balance Garage And Industrial Doors Within Five Pounds 


It takes an even temper to make a 


garage door. 

For Ridge Door Company of 
Monmouth Junction, N.J., “‘even 
temper”’ means dependable uniform- 
ity in oil-tempered spring wire it gets 
from Pittsburgh Steel Company. 

Garage doors are deceiving. Doors 
identical in style and size can vary as 
much as 30 pounds in weight due to 
the wood’s moisture content and 
other factors. Yet the springs which 
open and lower doors with mere 
finger-tip pressure must be in near 
perfect balance. 

Uniformity of Pittsburgh 
Steel’s oil-tempered spring wire 
enables Ridge Door, a division of 
Muskegon Motor Specialties 





Company, to match individual 
doors to springs whose pull is 
within five pounds of the door’s 
weight. Here’s that story: 

The matching process begins with 
completion of the wooden door, made 
of high altitude, kiln-dried hemlock 
or Douglas fir. Each finished door is 
weighed carefully and tagged to show 
its weight. 

Meanwhile in the Spring Depart- 
ment springs are being coiled accord- 
ing to engineering formulas which 
take into account door weights, drum 
diameters and other factors. After 
coiling, each extension spring is 
tested to determine the number of 
pounds pull required by extending it 
a specified number of inches. This 





pull is machine stamped on a tag 
which is fastened to the tested spring. 
For example, a 25-inch spring is 
extended to 67 inches and the pounds 
pull is automatically recorded. 
Engineering formulas tell the 
workers what weight springs to 
match with different doors. As a re- 
sult, Ridge Door is able to assure its 
customers that doors will be in bal- 
ance within five pounds. 
Uniformity of oil tempered 
spring wire makes this precision 
work possible. Springs coiled 
from Pittsburgh Steel wire can 
be depended on for consistent 
performance. 
Coiling up to five tons of springs 
a day provides a tough test which 
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Assembling torsion springs on shaft. Each of these shafts 
will get two springs for use in raising a 16 by 7-foot double 
garage door. The springs shown here are coiled from wire 
-263 inch in diameter. The finished springs each have 120 
coils. Drums and cables already are assembled. 


Uniform diameters and freedom from hard and soft spots speed 
spring coiling in the Monmouth Junction, N.J., plant of the Ridge 
Door Co. Division of Muskegon Motor Specialties Co. Pittsburgh 
Steel Co.’s oil tempered spring wire helps Ridge Door match springs 
to doors so precisely that finished product is in near perfect balance. 





After coiling, springs are loaded into a 
two-unit, gas-fired furnace for heat treat- 
ing. Springs are stress relieved for an 
average of 45 minutes at 475 degrees F. to 
achieve desired physical characteristics. 





A combination of high lift and vertical lift in- 
dustrial doors produced with springs coiled from 
Pittsburgh Steel Co. wire is shown here. The in- 
stallation is in the New Brunswick, N.J., ware- 
house of the Herman Forwarding Co. 


Pittsburgh Steel wire passes. form well in service.” tages. For improved production and 
Carmen Pellino, foreman of the Other users of the wide range of greater customer satisfaction, call 
Spring Department, puts it this way: wires for industry produced by one of the district offices listed below. 
‘‘We must have wire with uni- Pittsburgh Steel get similar advan- Real help is as close as your phone. 


form diameters, free from kinks 


. : = 
a a dp all Pittsbu rgh Steel Company 


proper coiling since the wire will not 
pass through the rolls on the coiling SSS 





Grant Building 


. Pittsburgh 30, Pa. 





machines properly. Soft and hard 
spots produce uneven coils and affect 
spring performance. We have found 3/ Atlanta 
springs coiled from Pittsburgh Steel Chicago 





DISTRICT SALES OFFICES Los Angeles Pittsburgh > 


Detroit New York Tulsa a 
Houston Philadelphia Warren, Ohio yy) 








wire coil without trouble and per- 

















Withc ee? improved, high speed 
HOT-DIP TANK TINNER 





Yes, here is America’s most advance-design tinning installation 
Fully complete because it includes a supply stand, flux pot with dip 
rods and wipes, tinning tank with burner and 

automatic temperature control units, water cool- 

ing tank with recirculating pump and high- 

speed take-up that maintains constant 

linear speed. Remember, every part 

of this machine can be built 

to suit your own par- 

ticular individ- 

ual needs. 


| CHECK THESE FEATURES: 


Very flexible in its design 
Gives wire perfect uniformity 


Uses improved wiping method 
and dip rod construction 


Cannot produce rough wire 

Built of rugged, all welded parts 
Takes 12 to 20 lines or spools 

Up to 1000 ft. per minute speed 
Low initial investment 


TODAY . . . CALL OR WRITE TO 


ar ® TSB S< 
Kel alehnoKtatlalale mm Gree 


50 E. 25th ST., PATERSQN 4, N. J., ARmory 4-6380 
Wire and cable processing aud fabricating machines 


*Using 20 lines} WEST COAST: THOMPSON ASSOCIATES, PALOS VERDES ESTATES, CALIF. CANADA: E. V. LARSON CO., LTD., TORONTO 
of fine wire ; IN EUROPE: CAPAMADJIAN LE MONNIER CIE, LTD., PARIS, FRANCE — CAPPY, G.m.b.H., STUTTGART, GERMANY 
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“Cordially Invites You 
To Visit Our Chicago 
Wire Plant’ 





During the Wire Convention, you are welcome to 


visit our plant at your convenience. Wire machinery 





of every type will be in operation for your inspection. 





CALL US FOR COMPLETE 
WIRE PRODUCTION ANALYSIS. 


5407 S. KNOX AVE., 


SPT CHICAGO 32, ILL. 


re noe Mine % ~< 























also MARATHON 
FORGED STEEL ROLLS 
for WIRE FLATTENING 





IVAN RANI EL ODIN] 


SPECIALTY STEELS, 'NACVURPCRATES 


A Division of Deutsche Edelstahiwerke A.G., Krefeld, West Germany GEW=: Park Avenue, New York 22, N.Y. 
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BULL BLOCK Bulletin 
Write for your copy 


NOVEMBER, 1960 
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PRECISION WITH RUGGEDNESS 
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DG-4E 
Medium Size 


Up to 24” block 








We VERKSIADS 2s! « MORGAKSHAM PAAR © SWIDEN 








Morgardshammar, Ludvika 


Telephone: 0240-71100 


U.S. OFFICE MH. MACHINES 
19002 LOMOND BLVD. 


CLEVELAND 22, OHIO 
TELEPHONE: WYoming 1-5830 
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NEW 
ROEBLING 


PR: nob 


This new spring wire, upholstery grade, solves stress-relieving problems ©) With 
Roebling Springkote Wire, burned-out electrical contacts and uneven heat distri- 
bution are problems of the past © Springkote Wire paints better and runs 
smoother through coiling and knotting machines. All this for the same price as 





wire with the standard lime coat ©) We don’t mean to imply that lime-coated 
wire has faded into obscurity © We’ re glad to supply it © But we do urge 
you to look into the advantages ‘of Roebling Springkote © Customers who have 
run trial lots have been convinced and have switched to Springkote Wire for all 
their needs ©) You can get the details by writing to Wire and Cold Rolled 
Steel Products, John A. Roebling’s Sons Division, Trenton 2, New Jersey © 


*Reg. App. for 





COSTS YOU NO MORE 
THAN LIME-COATED... 
ACTS A LOT BETTER 





ROEBUInG % 


Branch Offices in Principal Cities * John A. Roebling’s Sons Division * The Colorado Fuel and Iron Corporation 
Pe 


























Naugatuck MARVINOL 


POLYVINYL CHLORIDE RESINS 





as 





NAUGATUCK now offers the Wire and Cable Industry more PVC 





f our resins for insulation extrusion than does any other resin manufacturer. 
- Two of these Marvinol® resins, VR-22 and VR-23, have UL 
resins f Or approval. These resins are, respectively, of high and intermediate 
molecular weight. Both have good dry blending properties. 
Ee is ect al | ca E Marvinol VR-24 and Marvinol VR-25 are resins of progressively 


lower molecular weights. They provide high volume resistivity 
in semi-rigid compounds with little or no plasticizer. Both deserve 
your careful evaluation for future electrical products. 


application 


Check with your Marvinol technical representative for complete data 
and evaluation samples, or write us on your firm's letterhead. 


United States Rubber 


1129-M Elm Street 


Naugatuck Chemical Division Naugatuck, Connecticut 


Rubber Chemicals * Synthetic Rubber « Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices 





RUBBER 





DIST. OFFICES: Akron * Boston * Gastonia * Chicago * Los Angeles * Memphis * New York « Phila. * CANADA: Naugatuck Chemicals, Elmira, Ont. * CABLE: Rubexport, N.Y. 
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The fully automatic 
SCHUMAG /4°//| 


ASSURES... greatest efficiency for 
manufacturers of Ferrous and non- 


Ferrous BARS, RODS and TUBES 








Precision Bars and Tubes 
with the Combined 
SCHUMAG Machines 


SCHUMAG “4 in 1” machines produce, in 
one continuous operation, finished bars, rods 
and tubes from round, square or hexagon 
material, They will finish draw, cut-to length, 
straighten and polish in one uninterrupted 
sequence. 


SCHUMAG “4 in 1” enjoys world-wide repu- 
tation as the ultimate in technical develop- 


ment. 


Exclusive Representatives for U.S.A. and Canada 


AMERICAN LAUBSCHER 


Fisk Bldg., 250 West 57th Street, New York 19, N.Y. 
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good reasons 


why it pays to specify 
American Steel & Wire 
for all of your 
stainless steel wire needs 








good reasons why it pays to specify American Steel 





al 
By using modern welding techniques, we can turn out continuous coil weights as heavy The latest in controlled annealing methods 
as 500 pounds to suit your particular needs. Heavier coil weights reduce down time on enable us to produce uniform properties in 
your machines, speed handling of material. stainless wire that assure consistent perform- 




















Up-to 
clean 
cleani 


ance on your equipment and in your product. | toma 








To insure the gage of your stainless is consistent from end to end, it’s checked con- After drawing, the wire is again inspected to 
stantly during the continuous drawing process. ASW's wide range of modern, precision make certain that the gage and finish are 
drawing machines can turn out everything you need in type, size and finish. exactly as specified. 





During 
size, our 
tensile st 
to make s 
Such tig 





This mark tells you a product is made of modern, dependable Steel. i a 


eel | & Wire for all of your stainless steel wire needs 
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Up-to-date salt and acid bath techniques and equipment guarantee the smooth, 
clean wire surface so important to the finished quality of your product. After 
cleaning, coatings such as this electrolytic copper coating are often applied 


to make your job of fabrication easier. 


During processing and at finished 
size, our stainless wire is tested for 
tensile strength and other properties 
tomake sure it meets specifications. 
Such tight control insures quality. 





To insure supply and fast delivery, we 
stock 300 to 400 tons of cold heading 
stainless wire in addition to a heavy 
tonnage of other stainless steel wire 
items at all times. 


Our stainless steel wire service is 

second to none. In addition to our regu- 

lar salesmen, we have special Stainless 
Steel representatives in your area who have 
both engineering and mill backgrounds. They 
know metals, they know production. Their as- 
sistance can be invaluable to you in solving the 
really tough ones. Call your nearest ASW 
Sales Office today. If you like, we’ll have a man 
out to see you at your convenience. Or if you 
prefer, write American Steel & Wire, Dept. 0386, 


614 Superior Avenue, N.W., Cleveland 13, Ohio. 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coa! & tron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company, New York 














The RIGHT 
COMBINATION 


for 


LOWEST COST 


Straightened 
and Cut Wire! 
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Above is the ALL NEW 
SHUSTER 2AV 


infinite variable speed, MATERIAL: Wire in coils purchased at lowest price. 





automatic STORAGE: Less floor space required than for storage of 
Wire Straightening straightened and cut lengths. 
and Cutting Machine DELIVERY: When youneed it. Eliminates damaged wire waste. 


COST: SHUSTER is the oldest (1866) , most dependable name 
wire size range: Roe , , ‘ 
Yq” to He” mild steel wire, %ie” to He” high in wire straightening and cutting. Always ahead with the best, 
tensile wire, 50 to 200 FPM. tested machine refinements, SHUSTERS cost less than any com- 
Send for complete details today! parable machine. 


Send us your wire straightening requirements from .020” to 1146” for 
quotation. Let us show you that a SHUSTER pays its way faster than any 
comparable machine! 


Get the facts from one of our more than sixty representatives throughout 
the United States and Canada. There is one near you! 


METTLER MACHINE TOOL, INC. 
155 W. Adeline, New Haven, Connecticut 
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(One of a series) 


Q: Does Rotoblast end 








Pangborn Wire Descaling Unit at Butcher & 
Hart Manufacturing Company, Altoona, Pa. 


acid disposal problems? 


A: Yes, and it cuts costs in the process, 


1. Rotoblast eliminates loss of virgin metal 


When wire and rod descaling is done through pickling, some 
virgin metal is invariably lost. Operating experience shows 
that there is no loss of virgin metal with Rotoblast Descaling. 
Also, there isn’t any acid requiring disposal. Problems like 
water pollution are made obsolete in many areas of opera- 
tion by Rotoblast. 


2. Rotoblast reduces investments 

With Rotoblast, savings on wire and rod descaling equip- 
ment can run as high as 70% on the original investment 
when compared with the investment required for pickling 
equipment. 


3. Rotoblast minimizes descaling time 

Wire and rod descaling goes faster with Pangborn Rotoblast 
than with pickling. Also, Rotoblast requires less manpower. 
Either way—or both—it cuts labor costs. (Following a pat- 
enting furnace, Rotoblast can descale multiple strands of 
wire, 40 or more at a time.) 
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4. Rotoblast frees space 


Since Rotoblast requires only %4 to 4% as much space as 
pickling equipment, it frees the difference in floor space for 
other operations. Also, this airless-blast machine can be eas- 
ily installed in line with coating and drawing equipment to 
provide straight-through production. Rotoblast-cleaned sur- 
faces are ideal for any type of coating or for drawing com- 
pounds. 

You, too, can effect considerable savings with the Rotoblast 
Descaling Unit in your wire and rod descaling operations. 
Talk with your Pangborn representative or write: PANGBORN 
CorRPORATION, 5400 Pangborn Blvd., Hagerstown, Maryland. 
Manufacturers of Blast Cleaning, Vibratory, Dust Control 
Equipment—Rotoblast® Steel Shot and Grit®, 


Pangborn 


OF HAGERSTOWN 
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NIEHOFF MACHINE WORKS 


SCHWABACH NEAR NURNBERG WESTERN GERMANY 
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FOUR ROLL TANDEM 


WIRE DRAWING 


MACHINE 


Step Rolls 
Silent Chain Drive 
Fabricated Frame 


Circulating 
Cooling System 
















ROLLS 

6-step 12-pass style, 12 inches major diameter. Machined 
Meehanite for good wear resistance and long operating life. 
Rolls are specially designed and driven so that slippage of 
the wire on the rolls due to wire elongation is a minimum. 


FRAME 
Extra heavy construction for good rigidity. All-welded fabrica- 
tion of 44-inch and %-inch steel plate. 


MAIN DRIVE MOTOR 
10 to 30 horsepower, 220 or 440 volts, depending upon size 
and speed of wire to be drawn. Variable speed or geared motor. 
Belt or chain drive. 
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These Watkins Aluminum Sheaves V-GROOVE ROOT DIA. 33," 8” 

offer outstanding advantages of ge 

ease of maintenance and long pep tease 74 

service life when used in gangs SHAFT SIZE %4*%6*7% % 

to guide wire through enamelling w a 
WIDTH % Xe 


ovens and related equipments. 
Each sheave is machined 
from an aluminum casting. 


SHAFT MOUNTING Oiled bushing Needle bearing 


Large sheave is available with single or double groove. 





NYLON 


The Watkins Nylon Idler Pulley SIZE: 





combines the resiliency, high 14%” 0.0. x 5%’ Wide ia 
strength and low weight of 4 3 
| LF a nylon with the free-turning ball SHAFT SIZE: 
bearing to give outstanding 6" Diameter : 
performance wherever STYLE: oe 
v lJ LLEY pulleys are used in fine wire Single groove 
drawing machinery. Double groove ae 
Other styles available to suit individual application. etaes, 
* M, 


(At MACHINES Descriptive literature is available. Inquiries are invited. 
SE 
R. S. WATKINS & SONS, INC. Glen Road, Sandy Hook, Conn. 
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Radiant tube galvanizing pot 
handles 4000 lbs. per hour. Vent 
picks up combustion gases after 
they pass over strands, drying 
and preheating them. 


PREHEAT AND TANDEM LEAD SETTINGS DESIGNED 
FOR COMPACTNESS AND FLEXIBILITY. Wickwire Spencer 
Division of The Colorado Fuel and Iron Corp. is another of the 
major wire producers to change to Lee Wilson Radiant Tube 
Lead Annealing and Galvanizing Lines to get maximum effi- 
ciency at lowest possible maintenance costs. 

The Wickwire Spencer line includes a preheat chamber, high 
temperature lead furnace and lead quench set in tandem, and 
the galvanizing pot—all radiant tube fired. Combustion exhausts 
from the galvanizing pot are utilized to dry and preheat the 
wire for galvanizing. 

The compact unit is capable of producing 3500 lbs. per hour 
when used for lead patenting, or 5000 lbs. per hour for lead 
annealing. 

Radiant tube heating assures longer pot life, less dross and 
reduced fuel consumption. 

For the latest information on wire patenting, anneal- 
ing or galvanizing, contact your Lee Wilson representa- 
tive or write direct for your copy of our new bulletin. 








bd 


ENGINEERING COMPANY, INC. 


20005 LAKE ROAD + CLEVELAND 16, OHIO 





=F, 1G CONVECTION ANNEALING FURNACE 
; SF 
| Ser ; : : me, MAME THE BEST METALS BETTER VY 
RE Combination Lead Annealing and Quenching SSA — 


Furnace set in tandem with an 8’ preheat chamber. CC EE 





WIRE and WIRE PRODUCTS 


reaches many prospects 


YOUR SALESMEN DON'T KNOW! 


No matter how big you are, the odds are you don't know all 
your actual prospective customers. 


If your company is small, it is even more important to be "call- 
ing" on your prospects and customers regularly through 
advertising. 


Your advertising in Wire and Wire Products will be seen by many 
people in the plants you wish to "sell", whom your salesmen never 
would see, yet who specify, actually buy or who influence decisions 
on products to be purchased. Your advertising is bound to be of 
immeasurable value to you, too, in paving the way for a good 
reception for your salesmen when they do call. And the field's 
buying power is tremendous! 


WIRE AND WIRE PRODUCTS circulation is all paid. We have no agents, offer no premiums 
nor make special induccments to get circulation, except the value of the editorial contents 
in itself—yet our renewals have averaged 97% or better for many years. That's why it is 
a good and forceful advertising medium for all concerns who have products to sell to this 
vigorous and progressive industry. 


ad 





Subscribers by Types of Mills in the Industry 


Rod, Bar and Wire (producers of rod, bar and wire in all metals and shapes) ........... ... 38% 
Forming and Fabricating Plants (mfrs., largely from purchased wire, of springs, wire cloth, bolts, nuts, screws, 

rivets, wire forms, fences and fencing, wire specialties, wire rope and electric wire and cable) ......... 59% 
Miscellaneous—Libraries, Research Organizations, Jobbers, Distribution, etc. ..... Bee ght See oh Re 3% 

Subscribers by Types of Positions Held 

Executives: Presidents, Vice Presidents, Secretary-Treasurers, Purchasing Agents, Sales Managers 2 
Operating: Vice Presidents, General Managers, Works Managers, Superintendents and Assistant Superin- 

I, sh es 3 5 kos CaaS A Rk < hn tee RAGE 65 GAok oe KR Oe ne ao a 58% 
Research and Maintenance: Plant Engineers, Metallurgists, Laboratory Technicians, Foremen and Inspectors 19% 
RO. ns ck. eee eae Fatih. ose ee Fark a EGE Ae the oa 1% 





@ GET YOUR SHARE OF THE BUSINESS............. 
@ ADVERTISE IN WIRE AND WIRE PRODUCTS..... 
@ SEND FOR ADVERTISING RATES TODAY.... 


WIRE and WIRE PRODUCTS 


453 MAIN STREET t STAMFORD, CONN. 
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TWO NEW SOLUTIONS FOR ““HOT”’ WIRE PROBLEMS 


---FROM YOUR OV LICOWES WAN 


‘tes new low shrink silicone rubber insulating com- 
pounds...developed by the UNION CARBIDE Silicones 
Man...are now solving many of today’s electrical wire 
and cable insulation problems. Offering good dielectric 
and physical properties with easy processing, they are 
ideal materials for air frame applications, motor truck 
wires, motor leads and hook-ups, small appliance wiring, 
and marine wiring. 

UNION CARBIDE K-1347 Silicone Compound is a pre- 
mium quality stock that meets tight military and indus- 
trial specifications. It has high green strength, remilling 
is easy, and it is readily colored for coding. Easily ex- 
truded, it provides a smooth, non-porous, high gloss sur- 
face, and can be braided without postcure. Physical prop- 
erties are excellent using either steam or hot air cures. 

For economy operations where good, but not pre- 
mium, physical properties are needed, lower cost UNION 
CARBIDE K-1357 may well fill all requirements. Avail- 


Unlocking the secrets of silicones 
Rubber, Monomers, Resin:, Oils and Emulsions 


“Union Carbide” is a registered trade-mark of UCC, 


NOVEMBER, 1960 


able precatalyzed in both slabs and coiled strips, it can be 
fed directly from carton to extruder on most equipment. 

Both silicones have outstanding retention of tensile 
strength and elongation after prolonged exposure to high 
temperature. Both have dielectric strength of 1000 
volts/mil. Both can be cured with either steam or hot air. 
And both are low shrink compounds. K-1347... for pre- 
mium properties. K-1357... for economy. 


For more information, write or call your UNION 
CARBIDE Silicones Man, or Dept. KZ-9905, Silicones 
Division, Union Carbide Corporation, 270 Park Avenue, 
New York 17, N. Y. (In Canada: Bakelite Company, 
Division of Union Carbide Canada Limited, Toronto 
12, Ontario.) 


iti SILICONES 


CARBIDE 
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High Vacuum Drying and Treatment Vessel for Large Power Transformers. 





High Vacuum Mass Impregrating Plant for Super-Tension Paper Insulated 
Power Cables. 





Versatile High Vacuum Plant with Separate Impregnators for use with 
Various Impregnants. 
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High Vacuum 
Drying and 
impregnating 
Plant 


We design and manufacture plant for use with all classes 
and types of impregnants. Our range covers modest plant 


for the small electrical repair shop up to complete schemes 


for the treatment of the largest sizes of power 


transformers, generators and power cables. 
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Full information will gladly be supplied on request. 


GENERAL 


GENERAL ENGINEERING CO(RADCLIFFE) LTD 


GY 
V4 






RASS S 





STATION WORKS, BURY ROAD, RADCLIFFE, LANCS., ENGLAND 


Telephone. RADcliffe 2291 (4 lines) and 2706 


Telegrams: “GENERAL” Radcliffe, Manchester. 


Represented in — 


U. S. A. Canada 
Michigan Oven Co. H. J. R. Court, Esq. 
Architects Buildings 162 Prince Charles Drive 
415 Brainard Street Georgetown, 
Detroit 1, Michigan Ontario, Canada 
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Why utility engineers now specify 
POWER CABLE 
INSULATED WITH 
MONSANTO 
POLYETHYLENE 





e better abrasion resistance e lower power factor; less power 
loss in transmission e low surface tracking e excellent moisture 


resistance e less bulk, less weight 


Leading manufacturers now produce power 
cable insulated with polyethylene based on 
Monsanto Polyethylene resins, specially de- 
veloped and perfected by Monsanto. For 
complete technical data including applicator’s 
information, write to Monsanto Chemical 
Company, Plastics Division, Room 730, 





Note the slim shape and size of 
the polyethylene-insulated cable 
(lower), compared to the old 
cable (upper) being replaced. 





Springfield 2, Massachusetts. 





MONSANTO acTIVATOR IN PLASTICS 


New 15,000 volt polyethylene-insulated power 
cableinstallationat mainsub-station, Monsanto 
Chemical Co., Plastics Division plant, Spring- 
field, Mass. Installation-rated at 175 amps, 
15,000 volts. 3-phase system, 1 conductor per 


Pe i 
age 


phase. Conductors are 2/0-37 strand copper 
(133,100 circular mils). Insulation consists of: 1 
layer semi-conducting tape, 297 mil polyethy- 
lene insulation, 1 layer non-metallic tape, metal 
shielding, 1 layer tape, 6/64” vinyl jacketing. 
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Left — Fenn Model 7F Swager. Right — A Model 6F points end of wire coil prior to drawing. 


Wire Pointing 
with 





Swaging 
Machines 


Rotary 2-Die Rotary 4-Die 


The wide preference in the wire industry for Fenn Swaging Machines 
for primary pointing prior to drawing can be attributed to their 
ability to produce heavy reductions with dependability and with 
minimum maintenance. From the rugged one piece solid meehanite 


frames to the precision machined roll cage assemblies, Fenn Swagers 


are engineered and built to deliver under heavy production sched- 
ules. Only Fenn makes all types of swaging machines ... in a 
complete range of sizes that will swage solids from 5/32” to 
3-3/8” ... and in 2-Die or 4-Die models. A complete line of 
manual and hydraulic feeds greatly increase the Swager’s 
productivity and accuracy ... with far less operator fatique. We 


invite you to consult with our swaging engineers. 


The Fenn Manufacturing Company, Newington, Conn. 


Stationary Die Write for Catalog! 
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YAWATA IRON & STEEL 
co., LTD. 


HEAD OFFICE: 
No. 1, 1-Chome, Marunouchi, Chiyoda-ku, Tokyo, Japan 
Cable Address: YAWATASTEEL TCKYO 


EUROPEAN OFFICE: AMERICAN OFFICE: 
Immerman Strasse 15, Room 2009, 
Duesseldorf, West Germany Seagram Building 
Tel: 1-0463 375 Park Ave., New York 
Cable Address: 22, N.Y., U.S.A. 
YAWATASTEEL Tel: Murray Hill 8-3327 
DUESSELDORF Cable Address: 


YAWATAISCO NEWYORK 


NOVEMBER, 1960 
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If you are looking, it will pay 
you to investigate NILSON 
Fourslide Forming Machines, 
which can handle wire diam- 
eters from 0.010” to 0.5” (feed 
lengths to 32”) and ribbon 
stock up to 4” wide (feed 
lengths to 24”). And, parts 
can be produced at rates over 
400 per minute. 





AND MORE 


@GON°Mi GAL 


Wav... 
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NOW— NILSON’S NEW 


“FOURSLIDE DESIGN AND TOOLING HANDBOOK” is available. 


For the first time, a NEW—“FOURSLIDE 
Design & Tooling Handbook” explains 
many important aspects of the FOUR- 
SLIDE PROCESS. It will help you in prod- 
uct design, in methods engineering, and in 
tooling. The HANDBOOK describes 
design aspects of parts formed on a FOUR- 
SLIDE; Drawings and descriptions of 
tooling design using actual examples; How 
to combine operations, such as stamping 


FF 
¢ 
os 


625 Bridgeport Avenue Shelton, Connecticut Telephone: WAverly 9-1433 


and forming, cut-off, forming and welding, 
or forming and assembly. Many other facts 
also given. 


We invite you to write today for your free 
NILSON ‘“‘“FOURSLIDE DESIGN & 
TOOLING HANDBOOK”. You will also 
receive the new NILSON Bulletin No. 62 
covering the widest range of FOURSLIDES 
available—17 models. 


‘*NwWILSON 


A. H. Nilson Machine Company 
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CUMULATIVE TYPE 
WIRE DRAWING MACHINE | 
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Metallurgical Memo from General Electric 


“MOVING METAL” 
with Carboloy. cemented carbides 








The best known method to perk up production efficiency! 








This could be the perfect time to take a fresh look at your produc- 


HOW CARBOLOY tion picture. Every day, manufacturers are discovering the multiple 
QUALITY PAYS OFF “pay-off” derived from General Electric Carboloy quality cemented 
EN carbides . . . designed to “move metal” at lower cost, with less waste. 

e maintains calculated accuracy But that’s only part of the picture. They have learned from 
longer experience that General Electric metallurgists have given them 

e more production per die carbides second to none in quality - so in standard or special dies 
for wire, bar and tube forming. The sustained accuracy of the work 

The product is given: output . . . the finer finish of the end product and productive life 


of the dies are proof-positive of Carboloy superiority. Your author- 
ized Carboloy Die Distributor or Die Maker can help you “move 
metal” at lower cost. Call him today. Metallurgical Products Depart- 
e less waste—fewer rejects ; ment of General Electric Company, 11171 E. 8 Mile Road, Detroit 
32, Michigan. 


e better grain structure .. 
better finish 











METALLURGICAL PRODUCTS DEPARTMENT 


SARBOLOY = GENERAL @@) ELECTRIC 


CARBOLOY® CEMENTED CARBIDES * MAN-MADE DIAMONDS * MAGNETIC MATERIALS «© THERMISTORS « THYRITE® * VACUUM-MELTED ALLOYS 
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WIRE DRAWING a. 
MACHINES 


for INCREASED OUTPUT 


TYPE Gil NON-SLIP WIRE 

DRAWING MACHINE 

FOR BASIC STEEL WIRE 

Simple operation is the keynote of Herborn Wire Drawing ARRANGED IN 
Machines. There are no clutches to operate and, by pushing TANDEM. COMPACT 
starter buttons, the whole machine is put into operation. The ~\ MODERN DESIGN 
machine is designed for the high speed drawing of low, ° 


medium and high carbon spring wire with starting 
sizes from Y,/ diameter, as well as non-ferrous wires Write for retol fe] fefe relate rel-siell (ye) Hatielauletitelal to: 


of suitable diameters. Herborn Gil Machines can 
HERBORN 


be equipped with type MEA II Mechanical de- 
scaling and coating units. 

MACHINERY CORP. 

61 HUDSON STREET e HACKENSACK, NEW JERSEY 







@ Complete information on request. We will be 
happy to submit suggestions and proposals 
for your specific needs. 
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You charge the resin as received 








ff 


when you produce polyethylene-covered wire 


because polyethylene needs no blending 


Manufacturing polyethylene-covered line wire is simple. You 
feed the resin, as you receive it, to the extruder. There are 
no plasticizers, softeners, antioxidants to add. There’s no 
prebatching, blending, milling; no vulcanizing after extru- 
sion. Carbon black and antioxidants are already in the resin. 

A complete polyethylene production program simplifies 
operations in other ways too. One production line can take 
the place of several, providing savings in equipment, floor 
space, maintenance and labor. Stocking only one material 
reduces purchasing and inventory problems. 

With polyethylene, you base production on a material 
that has trended downward in price as capacity increased. 
And ample capacity for PETROTHENE® polyethylene insures 
continuous supplies of uniformly high-quality resin. 

Look To Tomorrow’s Sales 

See how polyethylene can improve the profitability of your 
operations tomorrow, if not today. With other insulating 
costs trending upward, polyethylene can be expected to be 
your most profitable line wire coating in the years to come. 
You can prepare for those profits by promoting polyethylene- 
covered line wire now, just as U.S.I. is doing in a series of 
advertisements in utility magazines. 

For your customers, polyethylene means a product that is 
easy to handle .. . has exceptional weather and stress-crack 
resistance ...is long-lasting in service. This tough plastic 
covering is registering outstanding service records for power 
cable, communications cable, WD-1 infantry field wire, TV 
lead wire and many other applications. 


U.S.I. PETROTHENE polyethylene resins are tailored to 
provide the proper balance of properties needed in different 
end uses. To help you choose the most suitable resin for 
each use, we’ve compiled a chart of the properties, applica- 
tions and applicable specifications of PETROTHENE polyethy!- 
ene compounds. This information is in a new four-page 
data sheet, “PETROTHENE Resins for the Wire and Cable 
Industry.” Also available is U.S.I.’s comprehensive 100-page 
“PETROTHENE Polyethylene... A Processing Guide.’ Write 
for your copies. 


U. S. Industrial Chemicals Co. 

Division of National Distillers and Chemical Corp. 

99 Park Ave., New York 16, N. Y. 

Please send me: 

0) “PETROTHENE Resins for the Wire and Cable Industry’”’ 
(CO) “PETROTHENE Polyethylene...a Processing Guide” 


ee eS ed Ree Wet EEE ER 
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Address_— 
City & State 
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USTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 

6ranches in principal cities 
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SOLD 
BY THE 
MILLIONS 








Western Newell Mfg. Co. also supplies 
a complete line of drapery hooks made 
from Keystone Forming Quality Wire. 
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depends on 
NE WIRE 
in the production of 
low-cost spring sash rods 


To mass produce low-cost items that sell by the millions 
to retail stores coast to coast, calls for a quality product 
with top eye appeal for customer acceptance. Western 
Newell Mfg. Co., Freeport, Illinois, branch of The 
Newell Companies, manufactures many such items, 
including the spring sash rod illustrated. Keystone 
Drawn Galvanized MB Spring Wire permits continu- 
ous, mass-production runs without rejects . . . essential 
for profitable operation. 

Says John H. Hepner, Purchasing Agent for Western 
Newell, “Keystone helps us produce a better sash rod 
through their close cooperation in developing and 
maintaining a wire most suitable for our use.” 

The most important requirements for manufactur- 
ing their sash rod are uniformity of temper throughout 
the coil, plus the superior silver brite luster of Keystone 
Drawn Galvanized MB Wire. 

Keystone metallurgists carry on a continuous re- 
search for better spring wire so that Western Newell 
can hold a cost advantage. Such service has made this 
company a long-time user of Keystone MB Spring Wire. 

You, too, can take advantage of Keystone’s experi- 
ence to mass produce your product with wire. For more 
information, talk with your Keystone Wire Representa- 
tive. He will be pleased to serve you. 

Keystone Steel & Wire Company, Peoria, Illinois 
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For nearly half a century we have been engaged in the development and manufacture of resistance 
welding machines and it will soon be 15 years since we built our first mesh welder. This many 
years’ experience has proved invaluable in the development of modern mesh welding plants. Today 
we have a complete range of machines available. 


Size 1 for light mesh in rolls and sheets, wire % 0,06 to 0,16 inch, width 79 inch 

Size 2 for concrete reinforcing steel mesh in rolls and sheets, wire % 0,12 to 0,39, width 104 in. 
Size 3 for concrete reinforcing steel mesh in rolls and sheets, wire % 0,12 to 0,39, width 147 in. 
Size 4 for concrete reinforcing mesh in sheets, wire % 0,16 to 0,47 inch, width 147 inch 

Size 5 for heavy concrete reinforcing steel mesh in sheets, wire % 0,16 to 0,47 in., width 104 in. 





H. A. SCHLATTER Ltd. ZOLLIKON-ZURICH (Switzerland) 


Manufacturers of Electric Welding Machines and Electronic Controls 


Representative for Canada and the U.S.A. 


PAUL REICHER MACHINERY and EQUIPMENT, LTD. 
600 EGLINGTON AVE., EAST TORONTO 12, ONT., CANADA 
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Predictable Performance 


is yours when you change to 


CAC 7, | WIRE FLATTENING MILLS 





® Acceptable and predictable performance “on both sides of the fence” when Seco 


Wire Flattening Mills are used in your operation. 
Seco’s staff of trained engineers . . . specialists in solving production problems .. . 


are available for personal assistance to you. Call us today. 


SECO STEEL MILL EQUIPMENT 
@ Leveling and Shearing e Multiple Strand Pull-out 
i Rolls and Take-up Frames 
e Strip Coilers (Up and 
Down Type) 
Traverse Reels for Narrow 










Lines 

e Combination Edging and 
Flattening Lines 

@ Tension Reels for Strip 
Polishers Strip 

¢ Narrow Strip Grinding * Steel Coil Up-enders 
Machines e Scrap Ballers 





EQUIPMENT COMPANY 


See 


STEEL 


P.O. BOX 737, WARRENSVILLE STATION 


AFFILIATED WITH ot Q)tlim ENGINEERING co., INC. 


Cn Of on 0" 4 3 eo Oo) BLO) 
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YOUR ADVERTISING IN THE 1961 
BUYERS’ GUIDE 


CLOSING DATE FOR ADVERTISING: FEBRUARY 20 
CLOSING DATE FOR PRODUCT LISTINGS: JANUARY 20 


1. Send us your changes in product listings, corporate names and addresses promptly. The 1961 Edition 
of the WIRE AND WIRE PRODUCTS BUYERS’ GUIDE now is being edited. Any and all changes should 
be in our hands before January 20. Your early response will help us to keep the directory up-to-date 


and will benefit your business. 


YOUR ADVERTISING 


2. It is important, too, to you, your customers and your prospective customers that your listings be REIN- 
FORCED WITH ADVERTISING. 


The BUYERS’ GUIDE is a widely used reference book, used by wire 
mills, product fabricators, and others in the industry to locate sources 
of rod, wire, machinery, supplies, etc., when they are in the market 


to buy. Ad rates are modest. 


By providing information on your products, you greatly assist your 
customers and prospective customers to determine that what you have 
to sell will fill their needs. It helps to influence sales and in many 


instances results in direct orders to advertisers. 


The WIRE AND WIRE PRODUCTS BUYERS’ GUIDE is the only directory 
in this country published exclusively for the Wire Industry. It is more 
complete than any other source of supply for this great industry. 


SEND US YOUR ORDER NOW. 
IF YOU DO NOT HAVE THEM, 
WE SHALL BE GLAD TO SEND 
YOU OUR ADVERTISING RATES. 


WIRE AND WIRE PRODUCTS 


J. EDWARD DONNELLAN, Vice Pres. 
453 MAIN STREET STAMFORD, CONN. 


Telephone: DAvis 3-0482 
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Improved Copper Coating for Wire 


Increases Coating Adherence, 


Ao 


Calay Uniformity 


The latest Cuprodine from Amchem provides 
carbon and stainless steel wire and stampings 
with a particularly effective and adherent 
copper coating which appreciably reduces 
scratching of the wire and pickup and wear 
on dies during forming. 


In treating tire bead wire, the uniformity of 
Cuprodine No. 5 coatings retained during 
drawing provide an excellent bonding surface 
for the rubber. Industry has found wide usage 
for Cuprodines in color coding parts while 

the durable and attractive copper coating 
provides an excellent decorative and protective 
finish on end products. 


Investigate Cuprodine No. 5 for your own 
particular requirement—it’s fast, economical, 
efficient—requires only simple immersion 
compared to costly racking and auxiliary 
equipment needed in electroplating processes. 


AMCHEM CUPRODINE* NO. 5 IS 
A LOW COST, NON-ELECTROLYTIC 
COATING FOR LUBRICATING 
CARBON AND STAINLESS 
STEEL WIRE, TIRE BEAD WIRE, 
COLOR CODING AND DECORATING PARTS 


At top, 
photomicrograph 
(50x mag.) of 
copper sulfated 
wire after removal 
of the coating in 
ammonium 
persulfate solution. 
Note heavy 
corrosive attack 
and pitting on 
copper sulfate- 
treated wire. 

At bottom, 
Cuprodine-treated 
wire subjected 

to same test. 


At top, 
photomicrograph 
(50x mag.) 
shows copper 
sulfated wire 
after simple 


manual bend 

test. At bottom, 
photomicrograph 
shows bend tested 
Cuprodine-treated 
wire exhibiting 
only a slight attack 
to coating while 
copper sulfate- 
treated wire 
shows heavy 
flaking of coating. 


Another development from Amchem’s Metal 
Protection Laboratories, the pioneer in spe- 
cialized coatings for 46 years—from the first 
copper coating without the use of electroplat- 
ing current, to today’s standard in copper 
coating processes—Cuprodine No. 5. 


- = = . ~ Ml 


{—\ 





Cuprodine is a registered trademark of 

AMCHEM PRODUCTS, INC. (Formerly American Chemical 
N. Paint Co.), AMBLER, PA. « Detroit, Mich. 

St. Joseph, Mo. « Niles, Calif. * Windsor, Ont. 





*Amchem’s registered trademark for its copper coating chemical. 
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at Pittsburgh Steel Company’s Monessen (Pa.) Fabric Dept. 


Northern Indiana Steel’s 
rugged, new, operation-proved 


WIRE 
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PITTSBURGH STEEL’S $111,000,000 EXPANSION PROGRAM 


called for a new 125-ton 96-inch wire fabric machine, 
among many other improvements. To feed this monster, 
Pittsburgh’s Monessen (Pa.) Works makes efficient use of 
45 advance-design Northern Indiana Steel Supply Com- 
pany Wire Carriers and Pay-Off Reels. 


SAYS SID JOHNSON, FABRIC DEPT. SUPER: 

‘*‘Because these wire carriers can safely carry up to 4,000 
pounds—depending on the gauge and footage of wire— 
they help us reduce downtime on this new machine. We 
now need to weld new reels of wire only every 16 hours, the 
equivalent of two working turns.” 

In addition, 500 other Northern Indiana wire carriers 
have been found ideal by Pittsburgh for storing wire. The 
carriers are easily stacked, leaving maximum use of floor 
area. Result: good housekeeping with minimum effort. 








DESIGNED AND PRODUCED 
TO YOUR SPECIFICATIONS 


Wire Carriers and Reels that 
Y FEED MORE SMOOTHLY 

J/ CARRY UP TO 4,000 LBS. 
Y STACK AND STORE EASILY 


Let us know exactly what your oper- 
ating needs require. If we don’t al- 
ready have it in stock, we’re ready 
to make up your order as per your 
specifications. In any case, we'll be 
pleased to quote you promptly in 
quantities specified. 








NORTHERN INDIANA STEEL SuppLy Co., INC. 


Fabricating Division, Michigan City, Indiana 
TELEPHONE TRiangle 4-3241 


CARRIERS and PAY-OFF REELS 
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A portion of Whitacre Wire Drawing Dead Block installations 
at Sheffield Division of Armco Steel Corp. at Kansas City 


FACTS SPEAK LOUDER THAN CLAIMS! 


In actual operation Whitacre Wire Drawing Dead Blocks 
have delivered... 


4AO% 


Increase in Production 


IDF 


Decrease in Costs! 


Let us prove this statement. Investigate today! 


WHITACRE CORPORATION 


5649 Alhambra Ave. - Los Angeles 32, Calif. - CApitol 5-2476 
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ELECTRIC-CABLE MACHINERY @ WIRE- ROPE Ppt 


PLANETARY STRANDER 


We manufacture: 
Stranding and Rope- 
closing Machines 

of tubular and 
planetary design, 

of any size and 

for any number of 
bobbins, as well as 
the pertinent auxiliary 
machinery and 





equipment. 






HIGH-SPEED STRANDER 


—— 


Ny 
79 45-bobbin 


High- speed Strander, 








bobbin capacity 
220 Ib. 


MACHINE TOOL 
EXHIBITION HANNOVER 
— is , from September 11-20, 1960 
ya r Building 7, Booth 7316. 


MASCHINENFABRIK K. A. NIEHAUS * DUSSELDORF-RATH 


Sole Representative: Paul Reicher Machinery & Equipment, Ltd., 600 Eglinton Ave., East, Toronto 12, Ont., Canada 
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THE ZO SERIES OF COILER-LOOPERS ARE AVAIL- 
ABLE IN TWO MODELS: 


eee 
Lengths of Springs | .750”to 5'2” | 1%"t0 7" 
aw 
— 


Production on both models up to 40 complete springs per minute. == 
In addition to the above machines, Wafios manufactures a — 


WA ee & complete line of spring, coiling machines including: Uni- —— at, 
versal and Segment coilers, torsion coilers, hand loopers, ied, 
spring grinders, etc. 3 


WAFIOS MASCHINENFABRIK 
Wagner, Ficker & Schmid 
REUTLINGEN/WURTT., GERMANY 
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EASILY ASSEMBLED 
IN RAPID STEPS 
TO SAVE 


COST 


AND 


PLACE BOLTS 
IN REEL HEAD 


TOP HEAD LAID 
ON. TRAVERSE 
AND BOLTED 


y4 SET HEAD ON TRAVERSE POSI- 


FLOOR, BOLTS UP pile) idee). 
WOODEN HEAD 


HUBBARD TRAVERSES are made for nailed wood, plywood, metal bound 
elite Maer S Milelile|-Mmaolu tial (-to Mol Mel -Me1i1-1-1 mo) Mu-t(o] peel cel|(-Ye MUI [0 [-Te Melile| 
flanged—in painted galvanized or plain finishes . . . easy to assemble 
and to repair . . . reduces damage to cable . . . increases life of reel due 


« 


to rigid one piece barrel. 


Besides TRAVERSES, every type 
of REEL and SPOOL—returnable 
and non-returnable in all mate- 
rials is made by HUBBARD for 
shipping and shop use. 


WRITE FOR PRICES AND 
COMPLETE INFORMATION. 


UBBARD SPOOL DIVISION 
TELEPHONE FL 7-5141 Van Worman Vudustries Tue. GARRETT, INDIANA 








The Wire Outlook 


Some of the forecasts made earlier for a last quarter pickup appear now to 
have been over-optimistic. 


The country has been going through a readjustment that government of- 
ficials believe is nearing an end. The start in inventory building in the first 
quarter, because of the many doubts that developed about the future, dried up 
and buying reverted to a hand-to-mouth basis. This has cost producers around 
11 or 13 billion dollars in sales that they normally might have realized. 


In spite of this, the total volume of business, measured in gross material 
product, has risen. Business is reasonably stable and is expected to remain fairly 
level, with little additional inflation, depending somewhat on who should happen 
to occupy the White House next year./ Major unions have plans, too, that will 
add to costs and increase prices, if they are put over next year. 


Credit is being eased to spur buying. The general attitude of consumers 
remains one of confidence, but buying has not been as liberal as last year, as 
evidenced by a sharp increase in savings, which rose by 105 millions in August. 
Recently consumer spending has been rising again. 


Other plus factors that will bear upon good business is the expectation of 
a rising volume of construction in the coming year and of government spending, 
federal, state and local, which is on the upgrade. 


Business investment in new plant and equipment will probably be less than 
in previous years, although it is estimated that more than 4.5 billion dollars 
will be expended in this direction. 


While the automotive industry is readying for an active year, its buying has 
been slow, due to the carry-over stocks of 1960 cars that must be moved before 
any real volume in the gleaming new models can be planned for. With a good 
response to the new cars, this field should become more active in a few months, 
as a buyer of wire. 


The sluggish and down-trend of stock market prices has had a baneful 
psychological effect, but as has been pointed out many times, stocks in general 
have been over-priced with respect to corporate earnings. The slump in values 
bears no basic relation to business conditions. Lower earnings, due to keen 
competitive selling, has affected the security markets, too. 


Not all economists expect business to remain sound, however, some few 
looking for a further recession. Recessions always are largely a matter of psy- 
chology. Fortunately a larger number of economists and business leaders do not 
see eye-to-eye with the forecasters of gloom. 


In the steel wire industry only a moderate increase in business has been 
experienced, except for welded wire fabrics and fasteners, the sales of which have 
risen noticeably. 


The copper wire mills and electric wire and cable plants appear to be facing 
new problems. Up to 1958, when 1.6 million pounds of insulated wire were 
imported, the plants had little to be concerned about from abroad. Now electric 
wire is coming in at a 14.5 million pound annual rate, which is enough to be felt. 


Brass mills still complain of foreign competition. It runs around 200 million 
pounds per annum. Since price cutting to meet this competition would make it 
necessary to sell below cost, there appears to be no way out of the dilemma faced 
by these two industries, unless the government is willing (so far, it isn’t) to pro- 
vide protection. 

While there is assuredly some feeling of uncertainty, the majority of respon- 
sible observers believe that business will remain on an even keel and that no 
crisis is building up. This is a time for constructive thinking and action. Post- 
ponement of capital goods expenditures that will lower production costs should 
not be delayed for better times. Whether a machine costs $10,000 or $15,000 is 
not as important as its effect on production efficiency. Buy now and keep the 


wheels turning! 


EDITOR 
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SPECIALIZATION 


is the key to 





SUPERLATIVE PERFORMANC 


here’s what 

R. H. MILLER’S 
more than 

50 YEARS OF 
SPECIALIZATION 
in the field of 
WIRE DRAWING 
LUBRICANTS 
means to 


YOU 








At the annual 
WIRE ASSOCIATION 


CONVENTION 
ovember 13-1 7, 


in Chicago, N : 
visit our booth, an 


stop at the R. H. Miller 
“OPEN HOUSE” 
in Executive Suite 


1818, 
Hotel La Salle 
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RESEARCH... The R. H. 
Miller Research Department 
is equipped uniquely... 
both in directly-related 
technology and in concen- 
trated experience... to 
help solve even the most 
stubborn problems encoun- 
tered in wire production 
and metal coating. 
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R. H. MILLER 


SERVICE .. . Extensive 
training and specialized 
metal-working experience 
make every R. H. Miller 
field man and sales repre- 
sentative well-qualified to 
assist you with lubrication 
requirements. 





eeoeods0 


PRODUCT... “Steelskin’’, 

“Redskin” and jo 
“Copperskin” are quality 
lubricants, resulting from 
years of specialized 
research and development 
... modern production 
techniques... rigid quality he. 
controls. Write for a free Ape’ A> 
brochure containing or 
specifications and appli- 

cations for each. 





COMPANY, INC. 
HOMER, NEW YORK 


WIRE 
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AND WIRE PRODUCTS 


A monthly publication devoted to the production of Wire, Red and Strip. 
DRAWING — ROLLING — EXTRUDING — FORMING — FABRICATING 





Vol. 35 


NOVEMBER, 1960 


No. 11 





Setting Incentive Rates in a Steel Wire Mill 
Under a Union Contract 





It certainly is a pleasure for me 
to be here today to have the op- 
portunity to discuss with you the 
incentive plan at Roebling. I am a 
firm believer that more is to be 
gained by an exchange of ideas 
between firms in the same business 
at a gathering such as this than by 
each firm traveling along its own 
path working hard to keep secrets 
from its competitor. 

2 ® 

This paper is largely limited to 
the Wire Mills Division of our Com- 
pany. Many things about which I 
will speak, such as the incentive 
plan, the Union Contract, etc., are 
alike or are done similarly through- 
out the entire Roebling Company ; 
however, since my present scope is 
limited to Wire Mills Division, I 
will talk only about this one Di- 
vision. 

* & eR 

Just to tell you what we are 
doing now, I strongly feel, would 
be highly inadequate. If you would 
have any thoughts whatsoever of 
duplicating in your plant what we 
are doing (and we think we have 
an incentive plan worthy of du- 
plication, at least in part) you cer- 
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by Malcolm J. Pollock 
Chief Industrial Engineer 


Wire Mills 
John A. Roebling’s Sons Division 


The Colorado Fuel & Iron Corporation 


Trenton, New Jersey 


This paper was presented at the Annual 
Convention of The Wire Association on 
November 15, 1960, at Chicago, Illinois. 





tainly should be familiar with what 
steps were necessary to be where 
we are today. Therefore, let me 
take you to the period just before 
“Pearl Harbor.” 


* * * 

The first Contractural Agree- 
ment between the United Steel 
Workers (then known as the Steel 
Workers Organizing Committee) 
was signed on August 25, 1941. 
This Contract contained a clause, in 
respect to wages, which read “the 
same or similar work shall receive 
the same or similar pay, and ine- 
qualities which exist in that regard 
shall be adjusted under Section 5 
of this Agreement.” Section 5 re- 
ferred to, by the way, sets forth 
the grievance procedure. Following 
this clause, the Union brought case 
after case to the attention of the 
Management, through the griev- 
ance procedure, claiming that cer- 
tain incentives were paying less 
than some other incentives which 
they thought were similar. The net 
result of this clause and its use by 
the Union was that the average 





hourly rate paid hourly employees 
was increasing about 3% annually 
exclusive of general increases 
granted. 


x *« * 

Similarly, other difficulties were 
encountered. Average Hourly 
Earnings were paid in most cases 
wherever trouble existed on the job 
or no rate was available. Paying 
average hourly earnings for “no 
rate” made it extremely difficult 
for the Company to install incen- 
tive rates. The employees were re- 
ceiving incentive earnings for little 
work; why should they agree to 
something that was going to mean 
more work for no more money. In 
fact, too frequently for the good 
of the Company, we permitted our- 
selves to be forced to increase the 
earning possibility of the rate in 
order to get it installed. Then, of 
course, when it came to installing 
rates for new equipment or new 
operations, the Company found 
itself the victim of strong pres- 
sures to make the rate yield earn- 
ings at least equal to the highest 
rate paid for some job in the Plant 
that the Union claimed was similar. 
On major jobs it frequently took 
one to two years to get the rate 
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installed and the employees work- 
ing at an incentive performance. 
Meeting after meeting; one excuse 
after another, just to delay the in- 
stallation of the rate in order to 
increase the pressure on the Com- 
pany to up the yield of the rate. 
Although there were words in the 
Union Agreement which granted 
the Company the right to install 
rates without mutual agreement, 
we rarely did so until agreement 
was reached. This may seem to 
some of you rather ridiculous; I 
am, however, quite certain that 
Roebling was not alone in doing 
this and would not be alone today 
if we were still installing rates 
only after obtaining mutual agree- 
ment. 


+ 2 9. 


The entrance into the Second 
World War by this Country 
brought with it the wage freeze by 
the Federal Government’s Wage 
Stabilization Board. A little later 
on, as some of you may remember, 
the Basic Steel Companies were 
directed by National Labor Board 
on November 25, 1944 to freeze 
wages, enter into a job classifica- 
tion and incentive program, and set 
up a fund of 5¢ an hour to correct 
resultant wage rate inequities. This 
meant much to our Company. Grad- 
ually the Union began to recognize 
the fact that a logical program was 
needed. Then in April, 1945 the 
Directive of the National Labor 
Board was made a part of our 
Union Contract. In addition, during 
this period the Company wrote Job 
Descriptions for each job in con- 
nection with the Job Classification 
Program, participated with the Co- 
operative Wage Board which for- 
mulated an incentive pattern. Many 
of you are undoubtedly aware that 
this Management group developed 
the Job Classification Program 
presently in use by many of the 
Basic Steel Companies and the In- 
centive Pattern presently in use by 
several of these same Companies 
including the Roebling Company. 

x * * 

At the end of May, 1947, after 
several months of negotiations and 
a strike of one month, the Union 
and the Company entered into an 
agreement which had incorporated 
into it, at least in the eyes of the 
Company, the fundamental clauses 
required to put into effect the Job 
Classification Program and a sound 
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Incentive Program. We at the 


Roebling Company do not take full. 


credit for all of the incentive 
clauses now in our Contract. Many 
of them, not all of them of course, 
were taken from the negotiated 
Contract between the United Steel 
Workers of America and the Uni- 
ted States Steel Corporation. 
x * * 

As a result of these negotiations 
and the Contract which followed, 
and much hard work on the part 
of the various managing depart- 
ments within the Company, the 
Management of the Roebling Com- 
pany issued, in writing for the first 
time, a complete Company-wide 
Wage Policy. This occurred in Aug- 
ust of 1947. Permit me to mention 
one other thing that was involved 
in this matter of a Company-wide 
Wage Policy. Some Management 
opposition can always be expected 
to Company-wide uniformity and, 
believe me, the Roebling Company 
was no exception. Company men 
can usually make very persuasive 
arguments. 

Going into some of the details of 
the Contract in respect to incen- 
tives, I would like to start by tell- 
ing you of a very important one. 
The Company now had the right 
to use the Job Classification Rate 
(contractually known as the Stan- 
dard Hourly Wage Rate) as the 
monetary base of the incentive 
plan. This may not seem like much, 
but actually it was very important 
to us. One item over which the 
Union and the Company formerly 
spent hours of argument now could 
be determined in a meeting with 
the Union many of which lasted 
no more than thirty minutes and 
rarely more than two hours. 

* x * 

Once the Standard Hourly Wage 
Rate was established through the 
Job Classification Procedure there 
could be no further argument as to 
what the money should be. The 
monetary base of the incentive was 
established. This was a major step 


forward. 
* * * 


In addition, one of the later 
Union Agreements contained a 
clause which defined “Equitable 
Incentive Compensation,” or the 
amount the incentive rate should 
yield over and above the Standard 
Hourly Wage Rate. It defined it as 


the extra compensation over and 
above the base rate or the Standard 
Hourly Wage Rate in proportion to 
the actual performance over the 
work which represents a fair day’s 
work. In simpler language, this 
meant that our incentive rates 
should yield varying amounts over 
the Standard Hourly Wage Rate 
not only depending upon the em- 
ployee’s performance, but also de- 
pending upon the percentage of 
work involved in the job. This 
clause did two things for our Com- 
pany. First, it gave the Company 
a contractural basis for developing 
incentive rates which pay varying 
amounts according to the work in- 
volved in the job. This is helpful 
when adding work to the job; the 
additional work will mean an in- 
crease in earnings. In the case of 
wire drawing, an employee drawing 
a large diameter wire where he has 
almost no stand-by or idle time, 
will earn more money for the same 
performance than another employ- 
ee who is drawing a small diameter 
wire and has considerable stand-by 
time waiting for the machine to 
finish drawing the coils. The second 
benefit of this clause is the fact 
that it determined how much more 
money the more work should pay 
instead of depending upon the out- 
come of some negotiations on each 
individual case to tell us how much 
the additional work was worth. 
Under the former plan our em- 
ployees have always demanded a 
greater increase in earnings than 
what the increased work war- 
ranted. 


*x * * 

In December of 1947, prior to the 
installation of the Job Classifica- 
tion Program, our Company pre- 
sented to the Union the first plan 
based upon the new incentive con- 
cepts, using the Company’s pro- 
posal what the Standard Hourly 
Wage Rate should be, and offering 
to pay retroactivity should the 
Standard Hourly Wage Rate be 
later increased. As you might ex- 
pect, the employee reaction was 
quite violent. It so happened, in 
this case, that the yield of the in- 
centive was less than that of the 
employees’ former job, the jobs 
the Union maintained were similar. 
The Company took the position 
that the new automatic method 
was a series of new jobs largely 
utilizing new equipment and should 
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not be related to the employees’ 
former jobs. Immediately in ac- 
cordance with the terms of our 
Union Agreement the case was 
taken to an Arbitrator. 


~~ x 


Although the Arbitrator upheld 
the Union’s grievance, and required 
the Company to revise the incen- 
tive plan to use the Average Hour- 
ly Earnings of the former jobs, his 
decision was based on our having 
“jumped the gun.” The Arbitrator 
stated in his opinion that the Man- 
agement of the Company had the 
words in the Contract to support 
their new incentive pattern only 
after the Job Classification Pro- 
gram was installed, and not before. 
Although this appeared at the time 
to be quite a blow to our hopes of 
a more practical incentive pattern 
for our Company, it later proved 
to be the contrary. In August, 1948 
the entire Job Classification Pro- 
gram was completed and made 
effective; then in September of 
that year we installed another in- 
centive plan using the new incen- 
tive concepts. Again both parties 
went to Arbitration. This time the 
Arbitrator supported the Com- 
pany’s contention. 


. 2.2 


The new concepts included, in 
addition to the use of the Standard 
Hourly Wage Rate as the monetary 
base of the incentive plan, the in- 
stallation of the incentive plan af- 
ter adequate explanation of the 
plan to the Union and the Employ- 
ees on the job instead of first try- 
ing to obtain Union acceptance of 
the plan. This does not mean that, 
in our explanation of the incentive 
plan to the Union, we do not try 
to show the Union that this is a 
good plan. We do, very much so. 
What it does mean is that we in- 
stall the plan and stand behind it 
unless the Union or the Employees 
on the job can prove some error 
has been made. Let me quickly 
add, you can be sure we make 
certain beforehand this will rarely 
occur. The Union does, however, in 
most cases process a grievance af- 
ter a 30-day trial period required 
by our Contract. 

x * * 


When we first talked to the 
Union and our employees of such 
a program, you probably can well 
imagine what happened. The em- 


NOVEMBER, 1960 


ployees were trained over the years 
that by lying down on the job they 
would force the Company to in- 
crease its offer. Then suddenly, the 
Company had a new plan and 
would not change the rates from 
what was originally offered unless 
the Union or the employees on the 
job could prove an error was made 
in the development of the incentive 
rates. Slow-downs followed and our 
Industrial Relations Policy was 
subjected to severe criticism. For- 
tunately, we did not have to dis- 
charge a single employee. When 
the employees, who were lying 
down on the job, would finally real- 
ize that the Company was not 
going to change the rate and they 
were going to be discharged, they 
would go to work. As a result, they 
would earn incentive and the rates 
would prove themselves. 


* * * 


Now about the plan itself, what 
do we pay for what? How does it 
work? Let us go into a discussion 
of these items. First of all, this 
new incentive plan at the Roebling 
Company is a “one for one” direct 
incentive plan with the rates ex- 
pressed in standard hours per 100 
pounds, per 1000 pounds, per coil 
or whatever the unit may be. None 
of the new plans are indirect where 
the earnings are calculated on pro- 
duction produced by someone else, 
nor are any of the new plans of a 
bonus nature where the employee 
is paid a tonnage rate plus an 
hourly rate. Under the old system 
we had incentive plans of almost 
any type you could conceive. Our 
present Industrial Engineering 
Group is of the opinion that the 
indirect plans too often do not op- 
erate as incentives; instead merely 
become “gifts,” and the bonus plan 
has so little “incentive pull” you 
are better off with none. 

* *x * 

When we obtain a new piece of 
equipment it is rarely similar to 
our existing equipment. If an iden- 
tical piece of equipment is pur- 
chased, the existing incentive plan 
is transferred as is to the new 
equipment. However, since rarely 
this is the case, most jobs are time 
studied. This is done by several 
Time Study Engineers. All their 
data is analyzed and compared with 
data previously gathered to deter- 
mine if there is on file a time value 


for the element of work. If so, the 
previous time value is used unless 
there is a very good reason for not 
doing so. If no time value has pre- 
viously been determined then the 
new time value is used. Consider- 
able work is done to be certain that 
the value is correct and compares 
logically with other time values of 
somewhat similar work. All this 
represents considerable Industrial 
Engineer work, and may seem ex- 
pensive. It does not have to be ex- 
pensive if it is objectively pursued, 
and saves considerable time in ar- 
guments later. 


* m-«€ 


In this fashion the time value 
for each element of work is deter- 
mined. To these times, allowances 
for personal and rest ranging from 
5% to 20% are added. The amount 
of the allowance is determined 
from a table which was developed 
by the samé Cooperative Wage 
Bureau that developed the entire 
incentive plan. 


oe 


Once we have determined the 
work the employees have on the 
job, and have converted the time 
into time per unit whatever the 
unit may be in the particular case 
involved, we can readily calculate 
the stand-by time by a subtraction 
of the work time from the time to 
produce the unit. The stand-by 
time is the time the employee is 
standing-by waiting for the ma- 
chine to complete its cycle. To this 
stand-by time we add a 5% incen- 
tive extra. The work times already 
have a 35% incentive extra per- 
formance rated into them when the 
time studies are taken. By this 
we mean that our Time Study En- 
gineers have performance rated 
into the time an amount to make 
it possible for our average employ- 
ee working at a good incentive pace 
to earn 35% extra while doing this 
work. Thus our incentive plans pay 
the employee varying amounts 
from 5% to 35% over the Standard 
Hourly Wage Rate depending upon 
the amount of work in the job. 

* 2: 2% 

As I have stated previously the 
rates of our incentive plan are ex- 
pressed in Standard Hours. In this 
way, we do not have to retype all 
the rate sheets each time a gen- 
eral increase is granted. Since the 
Standard Hour figure is usually a 
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four number decimal figure and 
thus difficult for the employees to 
comprehend, we give them the 
number of pounds per hour re- 
quired to earn the Standard Hourly 
Wage Rate or make a 100 Index 
as we call it; in addition, when an 
incentive plan is first presented to 
a group of employees they are 
given the rates expressed in dol- 
lars which will hold true until the 
next general raise. Furthermore, 
we have had this plan in operation 
for sufficient time now that most 
of our employees have learned to 
calculate the rate in dollars by 
merely multiplying the standard 
hour figure by the Standard Hour- 
ly Wage Rate. 
o * * 

Once the incentive rates are com- 
puted and thoroughly checked, we 
in the Wire Mills Division of our 
Company have a manual typed. 
This manual is a booklet that in- 
cludes all the data used to compute 
the incentive rates starting with 
the work elements on through the 
formula computations and ending 
with a copy of the rate sheets. Ad- 
ditional rates, and about 20 of 
these rates are issued from our 
office weekly, are computed in 
much less time than would be pos- 
sible without this formalized 
record. 

* * * 

The completed manual is then 
forwarded to our Central Industrial 
Engineering Office who review the 
plan to make certain that the prin- 
ciples used comply with our Com- 
pany-wide Incentive Policy. Having 
received approval of the plan it is 
then presented to the Union and 
the employees on the job. If after 
this is done and a short time pas- 
ses, it appears that the employees 
are not going to give the new plan 
a fair trial by working at an incen- 
tive pace then the Company moves 
in, utilizing the combined efforts 
of the Production and Industrial 
Engineering Departments. This co- 
operative effort between the two 
Departments has done much to 
bring about a situation where the 
employees work at an incentive 
pace. We have in our Wire Mills a 
team of three men known as As- 
sistant Superintendents, one on 
each of the three shifts, whose job 
is trouble shooting as well as acting 
Superintendents on the _ night 
shifts. One of these Assistant Su- 
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perintendents and one Industrial 
Engineer, if required on all three 
shifts, live with the job answering 
any questions that may arise and 
keeping the pressure on the em- 
ployees to make certain they per- 
form the job in the same manner 
upon which the rate was developed. 
It is our experience that this con- 
tinued observation and the pres- 
ence of the two Company Repre- 
sentatives day after day puts suffi- 
cient pressure on the employee that 
he goes to work. Once he goes to 
work, he begins to make incentive 
earnings and the incentive plan 
proves itself. 
© = < 
The new incentive concepts at 
the Roebling Company have some 
additional methods of payment 
that I should bring to your atten- 
tion. For “no rate” we pay the 
Standard Hourly Wage Rate. For 
delays not included in the rate, 
such as mechanical, electrical or 
waiting for material, the Standard 
Hourly Wage Rate is paid ; similar- 
ly, the minimum guarantee is the 
Standard Hourly Wage Rate. Also 
the quality requirements of the job 
are built into the incentive plan by 
omitting from the _ production 
counted for incentive payment any 
faulty production which, in the 
opinion of the Foreman, was 
caused by poor workmanship on 
the part of the employee on the 
job. This feature of the plan has 
been quite helpful in maintaining 
the high quality standards of our 
Company. 
oe ae 
Of course, we still have a number 
of plans in effect which were es- 
tablished prior to 1948 when the 
new concepts were put into effect. 
In administering these plans we 
merely continue to follow the orig- 
inal pattern established. If, how- 
ever, a major change occurs, in ac- 
cordance with our Agreement, the 
plan is cancelled and a new plan is 
developed based upon the new con- 
ditions. This is all very good as I 
say it to you, but suppose the new 
plan does not pay as much as the 
former one. What do we do then? 
Se Ss 
Here is where I must tell you of 
some less desirable features of our 
incentive pattern at the Roebling 
Company, at least undesirable from 
the Company point of view. Our 
agreement with the Union requires 


it. I suppose every negotiated con- 
tract that has some desirable 
clauses from the Company stand- 
point, must also contain some un- 
desirable ones. We have in our 
Union Agreement provisions which 
require the Company to develop 
and pay an Out-Of-Line Incentive 
Differential when a new incentive 
plan replaces a cancelled one and 
the new one does not yield earn- 
ings equal to the former one for 
the same work. This Out-Of-Line 
Incentive Differential is an hourly 
rate paid to everyone on the job 
for all hours, in addition to the 
earnings from the incentive plan, 
and is the amount necessary to 
bring the new plan earnings up to 
former earnings taking into con- 
sideration any increase or decrease 


in work. 
* *x * 


On new units of equipment or 
improvements on our _ present 
equipment, it is frequently neces- 
sary to develop maximum opera- 
ting speeds before the incentive 
rate can be established. This deter- 
mination of maximum speed is 
done by our Metallurgical Engi- 
neering Department. Where the 
limitation is the ability of the 
equipment, then of course, the 
Plant Engineering Department per- 
sonnel is utilized. However, where 
the limitation is the quality of our 
product, the Metallurgical Engi- 
neering Department alone recom- 
mends the maximum speed. This 
may give you the thought that 
having the Metallurgical Engineer- 
ing Department, which in many 
companies as well as in ours de- 
termines the quality standards, 
would result in lower than desir- 
able speeds from the cost point of 
view. Our Metallurgical Engineer- 
ing Department considers quality 
to be sure; however, they also con- 
sider that we must stay competi- 
tive; hence generally speaking, we 
operate our equipment at the 
most economical operating speed 
which conforms with the quality 
standards required by the Roebling 


name. 
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Three other considerations are 
made before the incentive plan is 
completed. In fact, the first two of 
these items are considered before 
the time studies are completed and 
the third item is considered both 


(Please turn to page 1592) 
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Operational advantages: 















nt i © ee EE: x ee (1) Larger packages and finer wire 
at higher speeds. 


(2) Improved accuracy for more precision 
packaging. (Individual traverse adjustment 
for each spindle to correct spooling.) 


(3) Traverse drive easily adjusted 

so lay of wire can be changed at will to 
accommodate varying wire diameters. 
Traversing mechanism electrically controlled 
and driven by separate geared head motor. 



































8 SPINDLE SPOOLER 
for fine stainless steel 
wire. Friction driven. Uni- 
versal variable speed 
drive. Individual tension 
control for each spindle. 
Adjustable traverse drive 
for varying lay of wire. 
Traverse and spool ad- 
justment at each spindle. 
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6 HEAD RESPOOLING MACHINE. Three heads 
on each side of machine. Handles reels ranging 
from 12” to 24" head diameter and traverse up 
to 12”. 


HEAD SPINNER-TYPE LET-OFF 
Automatic brake tension control. Ce- 
ramic guides. Spool is stationary, does 
not rotate. Machine requires small floor 
space area. 
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8 SPINDLE FINE WIRE SPOOL TAKE-UP 
MACHINE. Variable speed capstan drive. Indi- 
vidual torque motor drive for each spindle. 
Individual powerstat trimmers for varying 
spindle torque. Adjustable traverse drive for 
varying lay of wire. 





Call us or write us today 


ACROMETAL PRODUCTS, INC. 616 5th street North, Minneapolis 1, Minn. 
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of everything you need for packaging wire. 
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Controlling Copper Rod & Wire Mill 





An important part of the West- 
ern Electric Comany’s job as the 
manufacturing and supply unit of 
the Bell System is to manufacture 
communications cable. The cable is 
manufactured in plants at Chicago, 
Illinois; Kearny, New Jersey; Bal- 
timore, Maryland; Omaha, Ne- 
braska and Buffalo, New York. In 
Chicago, the Hawthorne Works op- 
erates a copper rod hot rolling mill 
which produces an appreciable part 
of the Company’s redraw rod to 
be used in cable. Figure 1 shows a 
diagram of the rod mill layout. 
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Fig. 1. — Diagram of Rod Mill Layout. * * 


Because of the large volume of 
material processed in the rod and 
wire mill operation, even though 
each scrap item is only a fraction 
of a per cent of total material 
used, scrap losses must be very 
carefully controlled. There are two 
major reasons which make a close 
control mandatory. One obvious 
reason is the economical aspect. In 
a rod and wire mill operation, as 
in cable manufacture in general, 
the material cost in the product is 
the major part of the final cost of 
making the product. Accordingly 
the greatest potential in savings is 
in material costs and _ conse- 
quently in reducing scrap and 
losses. For example, if a rod mill 
produced many thousands of tons 
of rod in a year, an unaccountable 
loss of only 0.1 of 1% of the copper 
used could be an unaccountable loss 
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of many tons, even up to railroad 
carload quantities. With copper 
costing thirty cents a pound, this 
could justify a great deal of study 
and corrective action. If the saving 
is realized, it could be equivalent 
to eliminating the need for a num- 
ber of men in the mill. A second 
important reason for controlling 
copper losses is due to the possi- 
bility of copper polluting the Haw- 
thorne Plant effluent. Copper is 
one of the metals which, when it 
is in solution, retards biological 
treatment processes for sewage 
(2). Accordingly, we must care- 
fully control our wastes from the 
copper rod and wire mill for this 
reason as well as the economic rea- 
sons. 
x * * 

A description of the Hawthorne 

rod and wire mill will provide a 


Scrap and Losses 





better understanding of scrap and 
losses that occur during the mill 
operations. Electrolytic tough pitch 
copper wire bars weighing 250 
pounds each are used. Their size 
and shape are standard A.S.T.M. 
4” x 4” x 54”, and they are pur- 
chased from a number of suppliers. 
The wire bars are loaded onto the 
charging table of the bars heating 
furnace. Two rows of 110 each or 
220 bars are pushed through the 
oil fired furnace, taking 114 hours 
for the heating cycle. Once loaded 
on the charging table, a bar is con- 
trolled automatically until the rod 
exits from the 11th pass of the 
mill. When a bar is discharged 
from the heating furnace, a con- 
veyor at the discharge end of the 
furnace places the bar under a 
radiation pyrometer where the 
temperature is recorded. If it is 
too cold, the bar is automatically 
discharged to a reject rack. If the 
temperature is satisfactory, the 
bar is fed to the roughing mill 
where it is given five reductions 
in cross-section. See Figure 2. The 
roughing mill is a 3 Hi 20” mill op- 
erating at 123 rpm with an 800 
horsepower AC drive motor. The 
copper bar exiting from the 5th 
pass of the roughing mill runs 
through a trough to the intermedi- 
ate mill. 





Fig. 2 — Roughing Mill. * * * * s * 
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finishing mill (See Figure 3) are 
Belgian cross-country looping mills 
which produce five and four reduc- 
tions respectively, making a total 
of 14 reductions from 4” x 4” billet 
to 0.275” rod. Both intermediate 
and finishing mills have approxi- 
mately 12” to 14” roll diameters, 
operating at 277 and 411 rpm re- 
spectively. They are powered by 





Fig. 3 — Overall View of Rod Mill. * 


900 and 800 horsepower AC motors 
respectively. When a copper bar 
passes through the trough from 
the roughing to the intermediate 
mill, a photoelectric cell over the 
trough causes the release of the 
next wire bar which is waiting 
under the radiation pyrometer. As 
this bar enters the roughing mill, 
it actuates a photoelectric cell 
which causes another bar to be 
pushed from the bar heating fur- 
nace and positioned under the ra- 
diation pyrometer. As shown in 
Figure 3, men still manually catch 
the rod coming out of the 11th and 
13th passes and stick it in the 12th 
and 14th passes. The rod exits from 
the 14th pass at 1500 fpm and is 
coiled. The coiled rod is quenched, 
tied with wire, and pickled to re- 
move the copper oxide scale. After 
a water wash and a hot soap dip, 
the rod coils are either delivered 
directly to the wire drawing ma- 
chines or loaded into box-cars for 
shipment to other Western Electric 
wire mills. 

In the wire mill, the underfilled 
ends of the rod coils are cropped 
by the operators of the rod break- 
down machines, and the coils are 
butt-welded together to provide a 
continuous supply for these ma- 
chines. The rod is drawn into 14 
gauge supply wire which is used at 
the intermediate machines for 
drawing into 19, 22, 24 and 26 
gauge wire. These are the four 
gauge sizes used in the Hawthorne 
cable plant. Wire on spools at final 
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gauge size is annealed in controlled 
atmosphere furnaces, inspected and 
trucked to the insulating machines 
in the Cable Plant. 


* *x *x 

As you have seen, there are a 
number of sources of recovered or 
non-recovered copper scrap in a 
rod and wire mill operation. One 
major source of recovered scrap is 
the copper oxide scale which is 
flaked off and flushed away by the 
roll cooling water as the rolls re- 
duce the copper rod cross-section. 
This cooling water falls from the 
rolls into a sluiceway under the 
mill stands. From here the water 
flows to a large settling basin out- 
side the building where the scale 
settles out as the water flows 
around a number of weirs. Then 
the clarified water is pumped back 
to the mill and re-used for roll 
cooling and flushing. The scale that 
accumulates in the settling basin 
is cleaned out a number of times 
a year, at which time the scale is 
piled in a two compartment con- 
crete bin for drying. The coarse, 
black oxide which accumulates at 
the entrance side of the basin is 
piled in one bin, and the red ““mud”’ 
which settles farther out in the 
basin is stored in another bin. The 
coarse, black oxide commands a 
better market price. Scale in the 
air at the mill stands is collected 
by drawing air through the stands 
and washing the air with water 
sprays to remove the oxide. The 
total mill scale quantity collected 
from all sources in the rod mill, in- 
cluding oxide collected on the floor 
at the conveyors and repeaters, 
totals hundreds of thousands of 
pounds a year. 


* * * 

At this point in the rod mill op- 
eration, an important step can be 
taken to reduce the amount of 
scrap. That step is to determine 
the optimum wire bar temperature 
going into the mill. If the bar is 
too cold, the bar may not repeat 
satisfactorily, but on the other 
hand, the higher the billet temper- 
ature, the greater the amount of 
oxide scale created. A comprehen- 
sive paper (1) on the relationship 
of copper oxide formation and 
temperature by Dr. R. F. Tylecote 
in the Journal of the Institute of 
Metals reveals the magnitude of 
the temperature effect. As Dr. 
Tylecote points out, above 970°F. 


the oxidation of copper in dry air 
is parabolic in accordance with the 
equation w"=K,t+B. He states the 
index n varies from 2.0 to 2.2; w 
is the weight gain (mg./cm?); K 
is the oxidation rate constant; t 
is the time (hours) and B is a con- 
stant (probably zero when n=2). 
The oxidation rate constant K is 
dependent on the absolute tem- 
perature of the copper as shown 
in the equation K—Ae Q/RT 
where A is a constant; T is the 
absolute temperature (°K); Q is 
the activation energy (cal/mole), 
and R is the gas constant. For high 
temperature oxidation, Q is about 
40,000 cal., and A for annealed 
copper in dry air is 79.5. It is to be 
noted that Dr. Tylecote’s equation is 
an adaptation of Arrhenius’ equa- 
tion for rate measurements of dif- 
ferent chemical reactions at vari- 
ous temperatures. This work indi- 
cates that wheh the rolling temper- 
ature of copper bars is raised 
100°F., the resultant amount of 
oxide scale can be expected to be 
50% higher. The corresponding 
economic loss per pound of copper 
in scale is the difference between 
the value of good rod and the value 
of copper in the form of oxide 
scale. 
*. & 

In addition to the scale from hot 
rolling, there also of course is roll- 
ing scrap due to failures to repeat, 
knots in the tail end of the rod, and 
equipment failures on the mill. 
This scrap, which is balled or 
sheared, is less than 14 of 1% of 
the copper rolled; however, it is 
of sufficient quantity to be an im- 
portant raw material for Haw- 
thorne’s brass mill and for West- 
ern Electric’s subsidiary, Nassau 
Smelting and Refining Company. 


<x & -& 


Another major source of re- 
covered rod mill scrap is in the 
pickling operation where the cop- 
per oxide is removed by sulphuric 
acid, forming copper sulphate. To 
counteract the continual build-up 
of copper content and the deple- 
tion of free sulphuric acid in the 
pickling solution, it is continuously 
recirculated between the pickling 
tanks and electrolytic recovery 
tanks where the copper is plated 
out and recovered as cathodes. See 
Figure 4. The operation regener- 
ates sulphuric acid so the only 
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acid and water additions made to 
the tanks, barring leaks, are to 
replace solution carried out to the 
wash tanks on the copper rod coils. 
The solution never should need to be 
thrown away. Copper sheets .020” 
thick which are discarded by the 
Hawthorne Works phenol fibre 
manufacturing operation serve as 
starting sheets for cathodes in the 
plating tanks. Lead sheets 14” 
thick serve as anodes. A 96 kilo- 
watt germanium rectifier furnishes 
low voltage DC current up to 4,000 
amps. Using the electrolytic re- 
covery system to make cathodes, 
we expect to recover from the 
pickling solution about 0.2% of 
the copper rolled. This type of re- 
covery system for copper pickling 
solution is very similar to an elec- 
trowinning system commonly used 
by large copper refineries. 

In the wire mill, solid rod and 
wire scrap is generated at the wire 
drawing machines. As previously 
mentioned, the ends of the rolled 
rod are cropped at the rod break- 
down machines. Also a certain 
amount of drawn scrap is made at 
the wire drawing machines and 
the annealing furnaces. This scrap 
is balled and used in the Com- 
pany’s brass mill operation. 

* * * 

A fractional per cent of the cop- 
per rod goes into the drawing 
compound as copper dust created 
by the friction of the capstans and 
dies. As a point of information, 
the drawing compound is water 
base with beef tallow, rape seed 
oil and soap as the other ingredi- 
ents. The lubricant is compounded 
and colloided by the wire mill per- 
sonnel and supplied from two cen- 
tral systems. One supplies the rod 
breakdown machines, and the other 
supplies the machines that draw the 
wire to the final gauge sizes used 
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in communications cable. Copper 
dust in the lubricant continuously 
settles in the large central storage 
tanks used for the compound, and 
about once a month the liquid is 
siphoned out of the tanks, and the 
copper dust in the form of sludge 
is placed in barrels. The sludge 
has around 30% copper content, 
the balance being water and fat 
from the compound. Only 0.1% of 
the copper drawn at each machine 
is deposited as sludge in the com- 
pound tanks, but this still gener- 
ates a number of railroad carloads 
of sludge each year. 

* * * 


Regarding non-recovered scrap, 
there are several places where 
copper is lost in the rod and wire 
mill operation. Investigation has 
shown that recovery of these par- 
ticular losses is not economical. In 
the reverberatory oil fired billet 
furnace, some copper oxide goes 
up the furnace stack. Preliminary 
flue gas analysis has indicated that 
the quantity is not significant. At 
the settling basin for the roll cool- 
ing water, overflow takes place and 
carries out copper oxide. Also at 
the hot mill rod quench, copper 
oxide goes to the sewer. This 
water is supplied from the settling 
basin. At the wash tanks for 
pickled rod, copper sulphate, cop- 
per oxide and copper particles are 
lost in the overflow. Leaking 
pickling solution facilities however 
can be a very significant cause of 
copper loss. In the wire mill ap- 
parently the only non-recovered 
scrap is copper dust deposited out- 
side the wire drawing machines. 
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The human element enters into 
the copper loss picture again and 
again. For example, if many hun- 
dreds of tons of copper oxide scale 
from the rolling mill and copper 
bearing sludge from wire drawing 
compound are sold each year, the 
dollar recovery for the scrap is 
very dependent on the accuracy 
of each assay of the scale or sludge. 
To assure accuracy when the scale 
or sludge is received by a pur- 
chaser, the material is sampled by 
both the purchaser and a repre- 
sentative of an independent labor- 
atory engaged by Western Elec- 
tric. The analysis of both must 
agree by 1% or else a third referee 
laboratory is used. 


A number of policing methods 
can be used effectively to control 
copper scrap and losses. One meth- 
od is to make an accounting analy- 
sis of copper usage after each an- 
nual inventory. The beginning of 
the year inventory of rod, wire, 
scrap and copper wire bar in transit 
plus copper purchases during the 
year is the total available copper for 
the period. This should be exactly 
equal to the amount of good rod 
and wire shipped, plus the scrap 
shipped, plus the ending inventory, 
including bars in transit, plus 
known non-recovered losses. Any 
difference between these two sums 
is a material variation which should 
be explainable. If the variation is 
not explainable, there may be 
some real cost reduction potential 
in the situation. This same ac- 
counting analysis can also reveal 
scrap items which are out of con- 
trol so that the proper action can be 
taken to bring them under con- 
trol again. An example might be 
cropping excessive lengths of rod 
ends at the rod breakdown wire 
drawing machines. The quality of 
uncropped rod ends varies from 
coil to coil. Accordingly a wire 
drawing operator can minimize this 
scrap by using good judgment on 
what length of cropping he makes. 
Unfortunately, when not policed, 
an operator commonly feels that if 
a certain length of cropping is sat- 
isfactory, an even longer length 
will be better. However increasing 
the average cropping length per 
rod coil by two feet would result 
in an annual Hawthorne loss of 
many thousands of dollars, based 
on the value of good rod minus the 
value of scrap. If monthly as well 
as annual scrap reports are made, 
out of control scrap items are re- 
vealed even more quickly. For ex- 
ample, Hawthorne’s electrolytic 
copper recovery system should pro- 
duce a certain number of cathodes 
a month, depending on the produc- 
tion program. Significant varia- 
tions from this amount of deli- 
vered cathode scrap might indicate 
an out of control condition in the 


electrolytic recovery system. 
* * * 


The pickling solution used to re- 
move the oxide scale from the rod 
is controlled to 3% maximum and 

% minimum copper content by 
weight. Free sulphuric acid content 
is controlled between 5 and 9%. 
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Reports of pickling solution ana- 
lyses are routed to the engineer 
as well as the operating supervisor, 
and continual vigilance must be 
used to keep the solution analysis 
within limits. If the copper content 
gets too high, not only is the pickling 
operation prolonged and the ¢ca- 
pacity of the system reduced, but 
also excessive amounts of copper 
are carried out to the wash water 
and from there to the sewer. If on 
the other hand the copper content 
becomes too low, the resultant 
cathode deposit is loose, not solid; 
the efficiency of the operation is 
reduced, and scrap recovery is ad- 
versely affected. 
* * * 

An additional investigative pro- 
cedure has been introduced at the 
Hawthorne Works in order to mon- 
itor the plant effluent; the Haw- 
thorne plant engineers have had 
a continuous effluent sampler and 
proportional flow meter designed 
and constructed. See Figure 5. It 





Fig. 5 — Continuous Flow Meter and Propor- 
tional Sampler. ' * * . ’ * * 


is used in conjunction with a V- 
notch weir installed in a manhole 
between the plant and the sewer. 
With these facilities the rate of flow 
of liquid can be recorded continu- 
ously and cumulatively. Also the ef- 
fluent can be continuously sampled 
proportionately to the rate of flow, 
so a representative sample is ob- 
tained. This equipment uses a float 
device behind the weir to measure 
and record the rate of flow and 
cumulative flow. A pump continu- 
ously supplies the proportional 
sampler by removing liquid through 


a sampling line behind the weir. 

The liquid then is returned behind 

the weir so that rate of flow 

measurements are not erroneous. 
a * * 

With this combination sampler 
and flow meter, Hawthorne is able 
to monitor not only for waste ma- 
terials in general but specifically 
for our non-recovered copper losses 
from our rod and wire mill. This 
can be done over an appreciable 
length of time with little labor in- 
volved. These losses, we have 
found, though they are not re- 
covered, do explain some variation 
in the annual copper usage analy- 
sis. Also this monitoring informa- 
tion provides a basis for deciding 
whether or not the loss economi- 
cally justifies recovery. We have 
found that overflow water from 
our rod wash tanks following the 
pickling operation carries out a 
certain quantity of copper a year. 
However to recover this would re- 
quire facilities, labor and materials. 
Such facilities might utilize the 
cementation process of iron re- 
placing copper in solution; for ex- 
ample, a launder, a tank or a tower 
filled with scrap steel or sponge 
iron would collect the copper as a 
finely divided loosely adherent de- 
posit. Another type of facility 
which might be used would be to 
install demineralization equipment 
which would recover the copper in 
a cation exchanger and also re- 
cover the water as deionized water ; 
however, this equipment would re- 
quire new rod wash tanks in 
countercurrent series to concen- 
trate the copper in the rinse water 
and reduce the volume of water 
to be treated (3). The installation 
and operating costs for facilities 
which would be required to treat 
the total amount of Hawthorne 


wash water overflow currently 
make the proposition uneconomical. 
* * * 


Likewise we have found that 
the overflow water from the rod 
quench and from the roll cooling 
water settling basin contains a rel- 
atively small amount of only solid 
copper oxide and iron oxide. Again 
the recovery is not economically 


justified. For example, by increas- 
ing the pH of the settling basin 
water, as Mr. G. W. Pirk of Rome 
Cable Corporation has pointed out 
(4), some of the copper oxide 
would be precipitated out to re- 
duce the amount lost in the over- 
flow ; however, the cost of control- 
ling the pH with sodium hydroxide 
additions in our case does not ap- 
pear economically justified. 


* * * 


In summary the following pro- 
cedures are important to the con- 
trol of copper rod and wire mill 
scrap and losses. 


1. Control wire bar temperatures to 
minimize oxide formation consistent 
with good mill practice. 

2. When removing mill scale from the 
settling basin, divide the black and 
red oxide and sell them separately. 

- Maintain and operate the electro- 
lytic recovery system for pickling 
solution within specified limits to 
get maximum copper recovery from 
the pickling solution. 

4. Minimize rod cropping at the wire 
drawing machines, consistent with 
good wire drawing performance. 

5. Carefully control the calibration of 
weighing facilities, tare weights and 
assaying of scrap. 

6.Have annual accounting analyses 
made of copper usage to reveal sig- 
nificant variations. 

7. Have monthly scrap reports made in 
conjunction with production reports 
to quickly reveal out-of-control scrap 
items. 


w 


8. Periodically monitor for copper con- 
tent the effluent from rod and wire 
mill operations. 


* B® 


Following these steps to mini- 
mize scrap and losses can signifi- 
cantly reduce costs in the manu- 
facture of copper rod and wire. 
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Effects of Environmental and other Conditions 


on Dissipation Factor and Dielectric Constant 


of Very Low-Loss Polyethylene Compounds 





Abstract 

The electrical properties of very 
low-loss electrical grade polyethyl- 
enes are sensitive to certain en- 
vironmental factors. The manner of 
sample preparation and many other 
variables affect the dissipation 
factor and dielectric constant sig- 
nificantly. The thermal history and 
moisture conditioning of the test 
specimens are particularly import- 
ant. 

#& 

In the past these effects have 
been to a large extent overlooked 
because electrical measurement 
techniques were inadequate. With 
the development of improved sen- 
sitivity in electrical testing meth- 
ods, including the adoption of 
the liquid displacement (“benzene 
cell”) procedure now published as 
ASTM Method D 1531, it is pos- 
sible to detect differences in elec- 
trical properties that previously 
were thought not to exist. The ef- 
fects described are very significant 
and their existence must be recog- 
nized for proper evaluation of ma- 
terials. 


I. Introduction 

The dielectric constant of pri- 
mary insulation is a fundamental 
material property of great import- 
ance to the manufacturers of in- 
sulated wire and cable, particularly 
those for use in radio and telephone 
communication equipment. In a co- 
axial cable, for instance, such 
characteristics as capacitance per 
foot, velocity of propagation, and 
characteristic impedance are de- 
pendent upon the dielectric con- 
stant of the primary insulation. 
Uniformity of these characteris- 


NOVEMBER, 1960 


by Thomas Hazen 
Development Associate 
Development Laboratories 


Union Carbide Plastics Company 


Divsion of Union Carbide Corporation 


Bound Brook, New Jersey 





Thomas Hazen 


This paper was presented at the Annual 
Convention of The Wire Association on 
November 15, 1960, at Chicago, Illinons. 
Mr. Hazen graduated from Muskingum 
College in 1926 with a degree of AB in 
Physics. After three years as a Graduate 
Assistant in the Physics Department of 
the University of Pittsburgh, he joined 
the Technical Staff of the Physics Labora- 
tory in the Bakelite Corporation’s De- 
velopment Laboratory in Bloomfield, N. 
J. Here he worked on electrical, mech- 
anical and thermal evaluation of plastics. 
Later, specializing in dielectric measure- 
ments, he was transferred to Bound 
Brook. He is a member of a number of 
technical societies and has served on 
two ASTM committees having to do with 
electrical insulation. 





tics throughout long lengths of 
cable contributes to efficient op- 
eration by keeping reflections and 
standing waves to a minimum. The 
dielectric constant measurement 
is therefore of critical importance 
for specification purposes and for 
batch-to-batch control of uniform- 
ity of a product during manufac- 
ture. 
* * * 

The dissipation factor of pri- 
mary insulation is significant as 
an indication of the power loss in 
the insulation when it is subjected 
to an a-c electric field. In a coaxial 
cable the dissipation factor of the 
primary insulation governs the 
contribution of the dielectric loss, 





which when added to the conduc- 
tor losses, determines the total at- 
tenuation in a length of cable. For 
maximum efficiency and predict- 
ability of performance of a cable 
it is therefore necessary that the 
dissipation factor of the primary 
insulation be not only very low but 
also as uniform as possible through- 
out long lengths of the cable. Being 
particularly sensitive to the pres- 
ence of contaminants, oxidation 
products, moisture, etc., the dissi- 
pation factor is of the utmost im- 
portance for specification and 
batch-to-batch quality control test 
purposes. 
x & & 

Commercially available  poly- 
ethylenes have dielectric constants 
in the range from about 2.26 to 
2.36, corresponding to a density 
range of 0.91 to 0.96 gms/cm', ap- 
proximately. This paper is con- 
cerned mainly with so-called “low- 
density” polyethylenes (Type 1, 
Class A, of ASTM Specification D 
1248-59T) produced by the high- 
pressure process and having den- 
sities close to 0.92 gms/cm?. 

x * * 

Specifications for electrical grade 
polyethylenes usually require that 
the dissipation factor shall not ex- 
ceed 0.0005. Superior grades of 
polyethylene for electrical pur- 
poses generally have dissipation 
factors substantially better (low- 
er) than this. For the purposes of 
this paper, “very low-loss” will be 
used to characterize polyethylenes 
having dissipation factors _ less 
than about 0.0002. 


ll. Recent Improvements in 
Electrical Testing Methods 
for Polyethylene 
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1. The BTL “Benzene Cell” Technique 
for Dielectric Measurements on 
Polyethylene 

About four years ago, Bell Tele- 
phone Laboratories and Western 
Electric Company promoted the 
use of the benzene-displacement 
(“benzene cell’) technique for the 
measurement of dielectric con- 
stant and dissipation factor of 
polyethylene compounds for use as 
primary insulation in submarine 
telephone cables, and introduced a 
material specification requiring 
that polyethylene for this appli- 
cation have a dielectric constant of 
2.280 + 0.006 and a dissipation 
factor of less than 0.0005. Accep- 
tance and control tests at 100KC 
and 1MC were specified. 

x *«* * 

The benzene-displacement tech- 
nique, which is now published as 
ASTM Method D 1531), pro- 
vides for the determination of the 
dielectric constant of polyethylene 
by direct comparison with the di- 
electric constant of chemically pure 
benzene in a special test cell orig- 
inally designed at Bell Telephone 
Laboratories. When 50-mil plaques 
of polyethylene are inserted be- 
tween the fixed parallel plate elec- 
trodes, spaced 60 mils apart, of 
the test cell containing benzene, 
some of the benzene is displaced 
and the capacitance of the cell 
may _be changed by a_ small 
amount, AC. From this small ca- 
pacitance change, the cell dimen- 
sions, the thickness of test speci- 
mens, and the precisely known di- 
electric constant of the benzene at 
the test temperature, the dielec- 
tric constant of the polyethylene is 
calculated. The dissipation factor 
of the polyethylene is computed 
from measurements of the cell with 
benzene alone and with the test 
specimens immersed in it. A con- 
siderable simplification of the 
ASTM D 1531 computation of dis- 
sipation factor results if the ben- 
zene is assumed to have a dissipa- 
tion factor of zero, which has been 
found by special test to be practi- 
cally true, since careful measure- 
ments on representative samples 
of benzene in our laboratory have 
shown a dissipation factor at 1MC 
of not more than about 0.000002. 
The precision (reproducibility) of 
the dielectric constant determina- 
tion for polyethylene compounds 
having dielectric constants nearly 
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the same as that of benzene has 
been demonstrated to be about + 
0.05% for within-laboratory tests 
and about + 0.10% for interlabor- 
atory tests. Dissipation factor ac- 
curacy and precision depend upon 
the sensitivity of the testing 
equipment. No special difficulty is 
encountered to determine, with 
commonly available apparatus, that 
the dissipation factor is less than 
0.0005 at 100KC or 1MC. 
a ee 

In addition to the high precision 
of dielectric constant determina- 
tions, the benzene-displacement 
method has the advantages of 
not requiring extremely accurate 
thickness measurements of, or ap- 
plication of electrodes directly to, 
the test specimens. The large area 
of the specimens (18 sq. in.) con- 


ethylenes having various levels of 
dielectric loss have been conducted 
both within and between labora- 
tories, and between different oper- 
ators in the same laboratory. These 
have indicated that good agree- 
ment is obtainable at 1MC between 
the G Meter, which may be con- 
sidered the referee method, and 
the Q Meter equipped with special 
high-Q inductors. Results of some 
of these measurements of dissipa- 
tion factor, D, and dielectric con- 
stant, K, are shown in Table I 
and Table II. The high sensitivity 
of the G Meter is indicated by the 
following set of repeated measure- 
ments performed consecutively on 
a pair of representative plaques of 
a low-loss polyethylene. The con- 
ductance, G, measured in each test 
is recorded also. 


Check Tests of Dissipation Factor and Dielectric 
Constant at IMC, 24°C., by Benzene Cell 
Method: Repeated Measurements with Boonton 


_ Radio G Meter Type 192-A 








Polyethylene D K G 
Sample (a) -000120 2.2814 -0997,,mho 
[Desiccated (b) -000118 2.2807 -0984 

30 days (c) -000119 2.2807 0991 

over CaC],] Averages: -000119 2.2809 .0991 


tributes to the accuracy with which 
the dissipation factor can be meas- 
ured. 

~~ + & 

Very recently the proposal to 
tighten the dissipation factor spec- 
ification for polyethylene for pri- 
mary insulation of some types of 
coaxial cables to require dissipa- 
tion factors of the order of 0.00010 
with a precision of + 0.00001 has 
taxed the performance of com- 
mercially available test equipment, 
such as the Boonton Radio Type 
260-A Q meter. However, it has 
been demonstrated that by use 
of suitable high-Q inductors (Q= 
600), the type 260-A Q Meter, 
when the “AQ feature” of this in- 
strument is employed, is just ade- 
quate to meet the proposed new 
requirements. The Boonton Radio 
Type 192-A R-F Conductance 
Meter (“G Meter’), which is a 
commercial adaptation of the prin- 
ciple originally described by 
Weaver and McCool (7), is more 
than adequate to meet the require- 
ments of the new specifications, 
but this instrument is not being 
manufactured at the present time. 


2.Comparison of Performance of 
Different Test Instruments 


Measurements on typical poly- 


Table I shows results of a com- 
parison of the Boonton 260-A Q 
Meter, employing a circuit Q of 
600, and the Boonton 192-A G 
Meter in tests on ten typical poly- 
ethylene specimens. 

* J 

The materials, (1) to (10), in 
Table I were not identical, so that 
variations from specimen to speci- 
men are expected. The averages 
were determined only to show an 
over-all comparison between the 
two different instruments. 

& &.@ 
In order to determine reproduc- 


COMPARISON OF DISSIPATION FACTOR AND DIELECTRIC 


F -0-24.5°C. 
BETWEEN Q METER AND G METER: WITHIN-LABORATORY TESTS 


G Meter 192-A 





Polyethylene ___Q Meter 260-A 





D K D x 

Sample (1) -000142 2.2831 -000145 2.2826 

(2) -000133 2.2833 -000132 2.2826 

(3) 000138 2.2828 -000139 2.2824 

(4) -0001 28 2.2840 -000126 2.2830 

(5) -000129 2.2840 -000129 2.2836 

(6) -000138 2.2836 -000139 2.2832 

(7) -000144 2.2829 -000142 2.2819 

(8) -000137 2.2839 -000133 2.2828 

(9) -000138 2.2834 .000138 2.2833 

(10) 000134 2.2826 -000130 2.2820 
Averages: .0001361 2.28336 -0001353 2.28274 





Note: Avg. Dg - Avg. Dg = .0000008 
Avg. %& - Ave. K = .00062 


Average temp. for Q Meter tests, 24.00°C.; 
for G Meter, 24.33°C. 
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of TABLE If TABLE III 
ed COMPARISON OF INDEPENDENT TESTS BY TWO See 
Oe OR TIVE POLYETHYLENE SPECIMENS BY DISSIPATION FACTOR AND DIELECTRIC CONSTANT AT 1MC, 24°C., 
a- BENZENE CELL METHOD, USING TYPE 260-K  WETER OF REPRESENTATIVE POLYETHYLENES BY THREE DIFFERENT METHODS 
Y- Polyethylene  D(Dissipation Factor) _—_K(Dielectric Constant) 
se , Operator A Operator B Operator A Operator B Sample (1)Q Meter + G Adapter (2)Q Meter Alone (3)G Meter 192-A 
e- Sample (11) .000078 .000078 2.279 2.279 
; (2) .000088 000085 2.279 2.279 D K D K D K 
- ek Daaamly yoy sais rg A .000108 2.2751 .000107 2.2767 .000106 2.2747 
= (14) 000234 .000238 2.278 2.279 
a re aan haat pes = ae B -000038 2.3542 .000031 2.3546  .000041 2.3530 
‘al as) soph 7s sreniee 2.376 _— c .000034 2.3038 .000025 2.3041  .000034 2.3029 
17 -000168 - 00016 . 2.278 
ne ae ed pris Da aren D .000041 2.2980 .000040 2.2989 .000042 2.2974 
a- as) 000076 000075 2.278 3.278 E -000118 2.2832 -000124 2.2834 .000123 2.2823 
n- pre nm as Pa gent pant F .000246 2.2866 .000254 2.2872 .000261 2.2863 
) (21) 000143 000148 2.277 2.278 
I (22) -000167 -000162 2.278 2.280 G -000140 2.2744 .000143 2.2744 .000143 2.2734 
ity (23) -000255 -000258 2.279 2.280 
he sieslenis 0001585  ,0001503 2.2779 2.2790 A more critical evaluation of the lll. Effect of Specimen 
' ~ “ %? bt . e 
a Sila igs te, lig «ee merits of the “benzene cell” meth Preparation and Density on 
on Avg. Ky - AVE. Ky ~ -0.0011 od is provided by interlaboratory Disleshic Peanies ae 
of ibility of Q Meter test results be- tests. Table IV presents data ob- P 
i. tween operators, thirteen typical tained independently at two dif- Polyethylene 
am specimens of low-loss polyethylene ferent laboratories (Lab. Xx and 1. Thermal Aging 
were measured independently by Lab. Y) on ten samples of poly- It has been recognized for some 
two different operators in our lab- ethylene covering a range of dis- time that the physical properties 
oratory. The Boonton Type 260-A sipation factors. Measurements of polyethylene are affected by the 
Q Meter with a high-Q inductor were performed at both 100KC pote of cooling’from the melt in the 
(Q = 600; resonating capacitance, and 1MC, using the 260-A Q Meter molding operation. In a_ recent 
i. 215 mmf. at 1MC)‘) was em- and high-Q inductors. Data were paper, Birks and Rudin® of 
. ployed. Neither operator had seen exchanged between laboratories (Canadian Industries Limited (CIL) 
the other’s results until all tests after all tests and calculations were have discussed the control of the 
were completed. The data in Table completed. thermal history of compression 
ee II show excellent agreement be- molded polyethylene test speci- 
Q tween operators for these speci- SA tv mens, and have suggested stan- 
mens, (11) through (23), which Se a ae dardized procedures for shock- 
of hei dissipation fact i . b AT 100KC AND 1MC, 23°C., USING "BENZENE ; : M 
G ad dissipation factors ranging be- iis? tale den “oie ek & Gina cooling and slow-cooling. ASTI 
sly tween 0.00008 and 0.00025, ap- sane rest Dissipation factor Dielectric constant Committee D-20 on Plastics is 
3 : , No. Freq. [ab. X Lab. ¥ Lab. X Lab. ¥ 12 ee 
proximately. All tests were run (24) =: 100Kc -000112 -000108 2.2859 2.2892 working on standardization of “3 
on the same day. IMC: 000118 000113 2.2853 2.2884 proposed method for preparation 
; : ce oe (25) 100KC: 000108 =. 000110 2.2831 2.2816 of compression molded polyethyl- 
Se A new device to increase the imc: 7 .000118 _— 2.2817 ene test specimens, following the 
at en 3 (26) 100KC: .000206 .000214 2.2884 2.2891 ] f Bi k d Rudin 
oci sensitivity of the 260-A Q Meter IMC: 000160 000156 2.2866 2.2890 proposals 0 IrKS an : 
has been developed in the labora- (27) 100KC: 000206 000201 = 2.2893 2.2891 xk ok 
es , ; P : : : . 
g tories of Union Carbide Plastics a ee ee ice In this paper any reference to 
an ’ 4 ~ ‘“ (28) 100KC -000180 -000177 2.2918 2.2882 ‘“ ” . 
the Company. Known as_ the G PEO EE oR ae fast-cooled’”’ specimens refers to 
Adapter”, this plug-in equipment 2) rooxe: .ooo118.ooorisS2.2857 Ss z.aees += F@latively quick cooling of the 
converts a standard Q Meter to a imc: 000117 000114 2.2883 = 2.2860 +©=96s MOlded plaques in the mold and 
G Meter by applying a modification (30) 100Kc: 000123 .000108 2.2819 2.2822 not to the shock-cooling method 
luc- of the Weaver and McCool) prin- mee some eee described in Reference (5). “Slow- 
ciple referred to previously. In ad- “7 P : led”, h does refer to the 
ip! p e y- n a Za luc -000125 .000121 2.2820 2.2818 coo e 4 ’ owever, 
dition to enhancing the sensivity 2) r00x: .co0122-.000113 2.2825 225s technique of cooling from the melt 
$ of the Q Meter, this G Adapter IMC: 000132000126 2.2819 225 at a rate of 5°C. per hour in ac- 
a provides direct measurement of ‘ '™: .cmus = .cooes = a.200 22818 cordance with the Birks and Rudin 
. imc: 0 7 -000128 28 818 
‘ conductance, thereby greatly sim- eke ms ee (or CIL) method. 
2826 lifying computations issipa- 
Se fio Pectoe This aa oerate pa, Table IV shows remarkably close set 
2824 be denectiead an ig mira agreement between the two lab- Table V shows the effect of 
2830 nie en Pudde 315 demneite vo ine oratories in the dissipation factor “fast” and “slow” cooling on the 
8% ge ite t = tynical : 1 S measurements at both 100KC and density and dielectric constant of 
na eth li " pee ; IMG he ~ 1MC. Agreement of dielectric con- typical polyethylene specimens. 
281 s y ° ale ° 5 
2828 cauuia of i G ‘Ad: ‘, + 260 4 stant values for some of the speci- Dissipation factors are in general 
-—_ Q Meter “i th 0.4 Q Met mens having relatively high di- found not to be significantly af- 
= alon ae Ad og 192- AGM = er electric constants is not as good as_ fected by the cooling rate, accord- 
2027+ ~ nasil Boe Bs 5d ‘ th th a ae might be, but the few discrep- ing to considerable experimental 
is Bese red’ ¢ rangac oo =a ancies have not been followed up evidence. The density and dielectric 
* re sidered to be quite sauistac- since the agreement was excellent constant, however, are both shown 
is oe ame in the majority of cases. (Table V) to be about 0.5% higher 
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TABLE V 
eridiK DENSITY AND ar teacas CONSTANT EFFECT OF ADDITION OF ANTIOXIDANT (SANTONOX R) 
a = - “ON ELECTRICAL PROPERTIES OF TWO POLY- 
ETHYLENE SAMPLES AT IMC, 23°C. 
Specimen Santonox R Sample (39) Sample (40) 
Samp Fast- . sd * ne ae 
“io. DensT ey ptel Const Dene eet cast.  -«-Molded From: Content, @ Do K- D K 
(34) -9188 gm/cm? 2.274 . 9236 gm/cm? 2.285 (a) Pellets 0 .000078 2.279 -000076 2.278 
(35) +9188 2.274 . 9238 2.284 (b) Milled Sheet 0 .000088 2.279 .000104 2.280 
36 ‘ 
= Kens see ttn oan 2.285 (c) 0.05 .000142 2.276 .000143 2.277 
(37) -9185 2.274 -9242 2.285 ‘ 
ta Bross ey a ne (a) 0.10 .000172 2.276 .000167 2.278 
Averages: 9186 aes iii pa (e) " " 0.15 .000234 2.278 .000255 2.279 
of change of dielectric constant 
* - Cooled old ‘ . . . 
eer eee eee with temperature is a function of 
** ~ Cooled f 1 Pe. Pe i i 
rom melt at 5°C. per hour the thermal cubical expansion co- 
for the slow-cooled specimens. . 47Na ry efficient. Relative volume vs. 
where = a constant for 
2. Effect of Density of Polyethylene 3M s temperature data for polyethylene 


on Dielectric Constant 

Lanza and Hermann“), referenc- 
ing work by McCall™, have shown 
that to a close approximation the 
dielectric constant K vs. density p 
relationship for polyethylene at 
23°C. is given by the following 
linear equation: 
K = 2.276 + 2.01 (p—0.9200), Eq. (1) 


which can also be written 


a given non-polar substance like 
polyethylene. 
x* * * 

From the experimental observa- 
tion that K = 2.2760 for -p = 
0.9200 gm/cm?*, at 23°C, the value 
of B is found to be 0.3244 cm*/gm, 
very nearly, for polyethylene. Eq. 
(2a) then becomes 


have been published by Clash and 
Rynkiewicz’’). Thermal expansion 
characteristics of polyethylene have 
also been published by Hahn, 
Macht, and Fletcher “®), who in- 
dicate a mean coefficient of cubical 
expansion of 725 x 10-* per °C. in 
the temperature range 20 to 25°C. 
This value agrees closely with the 
value of 719 x 10-* per °C. at 
20°C., as calculated by Clash and 


K = 2.0lp + 0.4268 Eq. (la) 1 + 0.6488) Scat : , 
at K = ——————_ Eq. (2b) Rynkiewicz. More recent investi- 

; ; 1 — 0.3244) : ; ; y 

Eq. (1) is based on a consider- igs f gations of the thermal cubical ex 


able amount of experimental evi- 
dence that the best value for the 
dielectric constant of polyethylene 
of density 0.9200 gm/cm* is 2.276, 
at 23°C. The slope, 2.01 cm*/gm, 
is derived from the Clausius- 
Mozotti equation (see below) by 
differentiation with respect to p; 
or it can be obtained graphically 
by determination of the slope of 
the best straight line through a 
plot of K vs. p for the range of 
densities between 0.9100 and 0.- 
9600 gm/cm*. 
oe & 2 

Theoretically, the dielectric con- 
stant vs. density relationship is ex- 
pressed with more physical cor- 
rectness by the Clausius-Mozotti 
equation 

K—1 M 
xX—_—= 
K+2 p 

where M is the melecular weight; 
p is the density; N is Avorgadro’s 
number; and a is the molecular 
polarizability. An excellent con- 
densed treatment of this subject 
is given by Le Fevre. ‘*) 
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Eq. (2) 








While Eq. (2b) is obviously not 
linear, for small ranges of density 
p, say from 0.91 to 0.96 gm/cm’*, 
a plot of K vs. p is essentially 
linear to within the experimental 
error with which the dielectric con- 
stant can be measured, and values 
agree with those calculated by the 
Lanza and Herrmann formula to 
within a few digits in the fourth 
decimal place. 

2 2 & 


When p is set to zero in Eq. 
(2b), K = 1.00. This is not true 
of Eq. (1). Eq. (2b) is therefore 
the more physically correct expres- 
sion of the dielectric constant vs. 
density relationship, but Eq. (1) 
is a useful working formula for 
application within narrow bound- 
ary conditions (for densities of 
0.91 to 0.96 gm/cm*, approxi- 
mately). 

3. Effect of Temperature on Dielectric 

Constant of Polyethylene 

The change of the dielectric con- 
stant of polyethylene with temper- 
ature obviously is governed by the 
change of density with tempera- 


pansion of polyethylene have been 
reported by Mandelkern, Hellman, 
Brown, Roberts, and Quinn) . 


- 2 -& 


The thermal cubical expansion 
coefficient of polyethylene in- 
creases rapidly with increasing 
temperature below the melting 
point, but for a given small tem- 
perature interval a mean value 
may be treated as a constant for 
practical purposes. Since the den- 
sity of a given mass of a sub- 
stance varies inversely as its vol- 
ume, the density p at temperature 
(23 + AT) °C. will be related to 
the density p23 at 23°C. as fol- 
lows: 

Pa Ps , 

P (at AC) ~(1+K.AT) © (3) 
where k is the cubical expansion 
coefficient and AT is a small tem- 
perature change of a few degrees 
C. within the temperature interval 
for which k may be regarded as 
essentially a constant. A more 
readily usable form of Eq. (3) is 
obtained by multiplying the num- 
erator and denominator to the right 
hand side by (1 — k. AT), which 


x * * 
F ture. Since the density decreases ives the approximate relation 
Eq. (2) can be rewritten with increasing temperature, the ” sie 
ee 1+2Bp - dielectric constant will decrease Ds 
— » Eq. (2a) 





1—Bp 
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with rising temperature. The rate 


P (atAT) =P. (—K.AT) Eq.(3a) 


WIRE 





























Eq. (3a) is sufficiently accurate mercially as “Santonox R”, had marked effects of moisture on both 
for all practical purposes, since been incorporated by milling on a_ dissipation factor and dielectric 
the term (1 — k*. AT?) is insig- two-roll mill. The influence on dis- constant of polyethylene com- 
nificantly different from unity be- sipation factor is quite marked, pounds have been observed, and 

, cause k*. AT? is very small. although the dielectric constant these observations have been veri- 
q sae apparently was virtually unaf- fied repeatedly and reproducibly. 
78 i cestiin Ba tie) with th fected by the addition of the anti- In other cases, however, long im- 
ii peal see os oar ah re . oxidant. The amount of Santonox mersion of molded polyethylene 
im ti cae te ghee ae oath nal * R normally used in commercial specimens in water has produced 

, 2 € tem- compounds is 0.10%. insignificantly small or negligible 
sie perature range between 20 and cet effects on the dielectric properties 
3 25°C., 5 oe ee ” : 
= , The effect on dissipation factor It is impossible, therefore, to make 
nt K = K (4 AT) + 0,00134.4T Eq. (4) of the addition of antioxidant N- 2 positive general statement one 
of oa N’-diphenyl, p-phenylene diamine, Way or the other about polyethyl- 
~~ known commercially as “JZF”, ene with respect to the effect of 
wf _Egq. (4) is a means of correcting to milled sheets of polyethylene in Water immersion on _ electrical 
ne dielectric constant values for poly- amounts up to 0.10% is shown in Properties. A similar conclusion 
ad ethylene specimens measured at Table VII to have been slight, but Seems to hold for different speci- 
am temperatures different from 23.0 detectable. mens molded from a given poly- 
ve C., provided that the test tempera- ik wen ethylene compound, suggesting that 
sn ture differs from 23.0°C. by only a the differences in behavior with 
see few degrees. In Eq. (4), AT may EFFECT OF ANTIOXIDANT "JZF" ON regard to the effects of exposure 

- : Bir : PATION FACTOR OF POLYETHYLENE . 

; be either positive or negative. The  2SS#PAttON SACK” ——_ =~ to:~water most likely result from 
ra “benzene cell” method (ASTM D molding variables. There are num- 
Cc. 1531) provides for temperature Semple Ho. ein teen: ,§ “sae erous aspects.of this problem, and 
he correction of the dielectric con- = ; ais many unanswered questions re- 
} a ° . ° . 

ot stant of benzene, based on data by ee lating to it, that require more 
ia Hartshorn, Parry, and Essen.‘!2) eid sii of thorough investigation. The data 
ti- Since the correction per °C. for ts) segs rae presented in this paper are con- 
x. the dielectric constant of poly- (a) = banter sidered to be in the nature of a 
en ethylene is approximately two- ff f é progress report, primarily for the 
oF thirds of that for benzene, it may V. E ects ° Moisture on purpose of pointing out that with 

; be large enough to be practically Electrical Properties of the improved electrical measuring 

significant also, when tests are Polyethylene techniques now available many 
te made at haggard oo eee in det at Giletucs on te perigee Laegpiengis 2 pee 
in- atures by the —— = electrical properties of polyethyl- og » adily. pies a ei oS 
ng method. ene is usually represented as very — 
ng slight or negligible, but recent ex- a BE 
meg IV. Effects of Antioxidants on perimental evidence shows that The work in our laboratory re- 
lue Electrical Properties of this assumption is not universally lating to the effect of moisture 
for Polyethylene true. With some specimens very on the electrical properties of poly- 
= The statement has been made in as 
ub- . — 
rol- the literature that the addition of EFFECT ON ELECTRICAL PROPERTIES. AT 100KC AND 1MC 23°C 

small amounts of antioxidants to OF DESICCATION. AND. WATER IMMERSION OF POLYETHYLENE 
— base polyethylene resins has in- SRLS OTSSED OH OUCIAALLY “WEL” PELLETS 
a significant effects on the electrical 
oF properties. Numerous recent tests, DISSLPATION FACTOR (D) ANO DIELECTRIC CONSTANT (K) 

however, show that the effect of Test Sampce (42) __Samece (43) Sampce (44) —__Sampce (05) 

Pi Fa coe SOMDITLONI NG Fntoy 0 x 2 K a x 2 x 

3) some antioxidants is indeed signif- — 

‘ c48 ag (a) As Onicinaccy 100MC - - - - - ~ - - 
re icant and that the addition of as Reda IMC -000170 2.2813 2000307 += 2.2605 ~000197 2.2767 ~000221 2.2767 
ion little as 0.1% may increase the aid Pes & 

. . . 4 T 1 AY’ 1 Ic - - - - - - - = 
m- dissipation factor at 1MC by 100% ” fata We 000156 2,2788 000295 2.2802 = ,000196 22760 000228 = 22760 
ees or more. Other types of antioxi- PS kG ae iii k : : : 
val dants are found to produce much 6 Days CaCr, IMC *,000090  2,2782 000197 2,2789 000184 = 2,2752 000203 2, 2752 
as smaller, though usually detectable, (0) AFrer 1% Days 100KC -000115 2.287% 000341 2.2867 000232 2.2770 000358 2.2776 
ore increases in the dissipation factor. iw Water, 23°C, IMC 000357 2,2860 000385 2,2878 000215  2,2770 000260 © -2, 276% 

18 x* * * (€) Re-testeo arter 100KC ~900122 2,2879 000360 2,2881 ~ 000242 2.2771 000335 2,2765 
im- < 2 wrs., 508 RH IMC - 000360 2.2866 000374 2,2881 ~ 000206 2.2767 000248 2.276% 

ht Table VI shows electrical data 

‘4 ‘ e (Ff) Re-testeo after 100KC ~ 000106 2.2819 000319 2,2836 ~000222 2.275% 000312 2.2755 

ich for two typical polyethylene resin 20 wRs,, 50S RH IMC 000258 + .2,2806 000332 2.2832 000205 2,2751 000236 = 22754 
samples into which different (c) Desiccateo 3 1O00KC 000123 2.2797 000282 2,2812 ~ 000176 2.2764 000247 2.276% 
amounts, up to 0.15%, of antioxi- Days, CaC, IMC .000098 _2,2796 4.000238 2,280 000170 -2,2760 000198 —-2,2756 
dant 4-4’-thiobis-(2-tertiary butyl- os ities ie : 2 . - a ag ‘ M 

3a) 5 methyl-phenol), designated com- Days, CaCt, IMC 000093 -2,2795 000195 2,280 2000176 = 2,2787 000200 .2,2752 
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ethylene has been of two rather 
distinct types. In one type of in- 
vestigation the effect of desicca- 
tion over CaCl. of specimens 
known to contain, or suspected of 
containing, molded-in moisture 
was studied; in the other, molded 
50-mil plaques were tested after 
successive periods of desiccation 
and water-immersion at room tem- 
perature. 
* * * 

The data presented in Table VIII 
were obtained from tests made on 
specimens molded from “wet” 
pellets, or from sheet milled from 
“wet” pellets with and without 
antioxidant. The degree of original 
“wetness” of the different samples 
was variable and_ uncontrolled. 
Sample (42) was molded directly 
from the pellets, with no antioxi- 
dant. Samples (43), (44), and (45) 
were molded from sheets milled 
from the “wet” pellets and all 
three contained antioxidant (San- 
tonox R). Milling would be ex- 
pected to expel the free moisture. 

* * * 

Of all the samples in Table VIII, 
Sample (42) molded directly from 
the original “wet” pellets without 
antioxidant showed the most re- 
markable behavior. Its dissipation 
factor after 14 days of immersion 
in distilled water was lower at 
100KC than the dissipation factor 
at 1MC before immersion. Possibly 
the most unexpected result for 
Sample (42) is the fact that after 
water immersion for 14 days the 
dissipation factor at 100KC was 
only about one-third as high as 
the corresponding value at 1MC. 
No simple explanation for this 
phenomenon is immediately ap- 
parent, but it would be interesting 
to perform electrical measurements 
on this specimen over several dec- 
ades of frequency. 


A further check test on the ef- 
fect of molded-in moisture from 
“wet” pellets was performed. A 
50-mil plaque was molded from a 
portion of a lot of “wet’’ pellets, 
and its dissipation factor and 
dielectric constant at 1MC, 22.0°C., 
were found to be 0.000181 and 
2.2746, respectively. Some addi- 
tional pellets from the same lot 
were then dried for 1 hour in a 
forced-draft oven at 75°C. before 
molding into a 450-mil plaque. 
Specimens cut from this second 
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plaque were found to have a dis- 
sipation factor of 0.000096 and a 
dielectric constant of 2.2749 at 
1MC, 21.7°C. This experiment 
leaves little doubt that surface 
moisture on pellets is not fully 
expelled during compression mold- 
ing. Aluminum foil parting sheets 





were used for both of the moldings 
just described. 


x * * 


A still further experiment to in- 
vestigate the effect of water-im- 
mersion on typical low-loss poly- 


(Please turn to page 1580) 


TABLE 1% 


EFFECT OF IMMERSION OF POLYETHYLENE IN WATER AT 23°C. 





AND SUBSEQUENT DESICCATION, ON ELECTRICAL PROPERTIES AT IMC 


DISSIPATION FACTOR (0) AND DIELECTRIC CONSTANT (K) AT IMC 








Sampce (46) Samece (47) Sampce (48) Samece (49) Samece (50) 
COND IT TONING D kK ry Kk D Kk D K o K 
(a) Onicinac-Day 900145 2.2826 000126 §=—2, 2830 -000129 2.2836 900130 2.2820 000147 =. 2, 2834 
(8) Arter 4 Days 
im Water 23°C, - - - 00012722838 - - 000150 2,2835 
(c) Arter 29 Days 
in WATER, 23°C, .000143° 2.283% 000127 2,2838 - 000130 2,2835 -000130° 2.2838 000149 =—2, 284% 
(0) Desiccateo 30 
900129 2.2818 000114. 2,2818 000116 2.2812 -000119 2.2807 000126 «= 2, 2817 


Days, Cac, 


*NOTE: IMMERSED IN SEA WATER INSTEAD OF DISTILLED WATER, 


TABLE X 


EFFECT OF WATER-iMMERS!ON AND DESICCATION 
ON ELECTRICAL PROPERTIES OF POLYETHYLENE 





DISSIPATION FACTOR (0) AND DIELECTRIC CONSTANT (K) AT 100KC & IMC 





TESTS PERFORMED CONSECUTIVELY IN ORDER LISTED 

















Test Samece (51} Sampce (52) Sampce (53) Samece (54) 
SOMDITIONING = FREQ, 2 K o K 2 K 2 K 
(a) Omicinac=  100KC 0001 12 2.2859 000206 2.2893 - - - - 
Dry 1MC ~0001 18 2,2853 000163 2.2887 .000122 7.2728 000096 2.2736 
(s) Arter 1% 
Days is 
Water, 100KC 000198 2.2877 000341 2.291% - - - bad 
23°C, 1MC 000163 2.287% 000238 2.2902 000125 2,2727 000123 2.2746 
{c) Arter 25 HAs, 
508 RH 23°, 1c 000127 - 000184 o 000115 - 000100 - 
(0) Dessceateo 25 
Das, Cale, 1MC ~000107 2.2857 ~000149 2.2885 -000110 2.2721 000094 2.2736 
(e) Arter 30 Days 
ADDITIONAL IN 
WaTeR, 23° 1MC 000159 2.2875 000242 2.2903 0007 16 22728 ~900120 2.2728 
(Fe) Desiecateo 
1% Days, CaCu2 IMC ~000110 2,2862 000153 2.2853 900106 . 000095 of 
TABLE XI 
EFFECT OF WATER IMMERSION ON POLYETHYLENE 
DISSIPATION FACTOR AND DIELECTRIC CONSTANT AT 1MC 
TESTS PERFORMED CONSECUTIVELY IN ORDER LISTED 
Sampce (55) Sampce (56) 
CONDI TONING o K o K 
(a) OriGinat-Dry 000124 2.280 2000127 2,280 
(es) After 1% Days .000133* 2.2804 000139 2.2796 
in WATER, 23 C, 
(c) AFTER 45 Days .000139* 2.2790  ,000133 2.2808 
in WATER, 23°C, 
(0) Desiccateo 1% Days ,000120 ” .000156 a 
over CaCio 
*NOTE: IMMERSED IN SEA WATER INSTEAD OF DISTILLED WATER 
WIRE 
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and manufacturers 
of machines 
for electric cable 
wire rope and 
soft rope production 


This 24 inch 6+1 bobbin strander is one of a new range of 
high speed tubular stranders now being developed by 
Larmuth & Bulmer Limited. For maximum speed operation at 
650 r.p.m. the tube rotor is dynamically balanced under 
simulated operating conditions. With improved bobbin loading 
and independent tensioning devices, setting-up operations have 
been simplified to reduce loss of production time. A quick 
acting die box assembly has been devised. The haul-off capstan 
is cantilever constructed for uninterrupted access to the capstan 
wheel. The main brakes are designed for rapid braking to 
match the speed of this machine and many electrical automatic 
controls can be incorporated. The machine illustrated is fitted 
with a preforming device but for the production of flattened 
strand, external core sections and synchronised forming 

rolls can be supplied. 
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In association with Mono Pumps Ltd. J. & E. Arnfield Ltd. Menrow Ltd. Carlisle Electrieal Co. Ltd. 
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Agents in Canada: The E. V. Larson Company Limited, 572 Queen Street, East, Toronto 2, Ontario. Telephone: Empire 4-2111 ; 
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Planning and Scheduling in the Wire Mill 





Before developing several as- 
pects of Wire Mill planning and 
scheduling, let me present first a 
brief sketch of our set-up at Roe- 
bling. Our Wire Mill is primarily a 
high carbon mill, low carbon being 
a very minor percentage of the 
tonnage. Normal employment is 
approximately 850 men, productive 
and supervisory. With a very good 
order mix, the Mill can ship ap- 
proximately 4,000 tons per week, 
but normally operates during a 
good business cycle at a 3,200 to 
3,500 ton level. The _ products 
shipped are very diversified and 
include most grades of Bright 
Hard Drawn and Heat Treated 
Spring Wire and many special 
grades of High Carbon Specialties 
such as Rope, Strand, Hose, Tire 
Bead and Grease Gun Wire. 


x * * 


Nine 45-ton Open Hearth Fur- 
naces produce acid and basic steel. 
A 3-high Blooming Mill and a 
Morgan Continuous Billet Mill roll 
2” and 4” billets for the rod mills. 
The +1 Rod Mill is a 3 strand con- 
tinuous Morgan mill, and rolls a 
30’ 2” x 2” billet into 380+ c.w. 
rods, .187” to .350” in diameter. 
Steps are under way, however, to 
convert to 2%,” billets and a 
600+ rod coil. The +2 Hand Loop- 
ing Rod Mill rolls the 4” x 4” steel 
and copper billets into diameters 
375” to .500”. 


* * * 


The rods supplied to the Wire 
Mills are rolled in a cycle rolling: 
187”, .218”, .250”, .281”, .312” and 
.350”. The cycle runs from 20 to 
24 operating shifts and includes 
flats for our C.R.P.D. and rods for 
outside customers. This cycle pre- 
sents problems of scheduling to the 
Wire Mills — when, for instance, 
the Rod Mill rolls a 20 shift week, 
the Wire Mill has available to it 
a full supply of diameters in 
seven working days. If business 
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diminishes and the Rod Mill op- 
erates, say 12 turns, then the Wire 
Mill waits two calendar weeks for 
its full supply. 

he 

The Wire Mill rod inventory will 
vary in tonnage depending on the 
problems of the moment, but -nor- 
mally we attempt to stabilize be- 
tween 4,500 to 5,000 tons. This 
amount, at a good operating level 
is a 10 day supply ; we try to main- 
tain this amount at all times. It is 
essential to maintain a full variety 
of rod sizes and a wide choice of 
carbons and analyses to enable the 
mill to satisfy all customer de- 
mands for quick delivery. And 
those demands, as we all know, can 
be stridently imperative during a 
period of customer inventory re- 
duction as we have experienced 
recently. 

* * * 

Each individual Wire Mill is dif- 
ferent in its physical set-up and 
working procedures, and sugges- 
tions that may be of some purpose 
to our mill may be of small value 
to another mill. Planning and 
scheduling, however, encompass 
the entire area of every mill and 
all systems, and though one can- 
not look to change an entire sys- 
tem, it is possible to review pro- 
cedures and make alterations and 
improvements. With this in mind, 
I submit three major areas for 
your attention: 

1. A method of determining capacity 


2. Improving the Sales-Production re- 
lationship 


3.A review of actual mill scheduling 
x & 

A Wire Mill is a composite of sev- 
eral kinds of capacities—patenting, 
annealing, cleaning, ripping, dry 
drawing, wet drawing and a vari- 
ety of others. The operations may 
vary, and _ processes may be 





changed or by-passed, but it re- 
mains that the finish drawing 
capacity is the one that determines 
the mill’s ability to ship. 


x * * 


There are, of course, several 
methods of arriving at a capacity 
figure. The method we chose was 
to start with the total of the me- 
chanical capabilities of the ma- 
chines. Each wire drawing machine 
has a minimum and maximum di- 
ameter that it can draw success- 
fully. These mechanical limitations 
are then adjusted by a variety of 
other practical considerations ; for 
instance, a machine may be cap- 
able of drawing a rod diameter, 
but the coils may not be suffi- 
ciently large to permit welding 
rods quickly enough to keep the 
machine going continuously. Incen- 
tive rate structure problems im- 
pose further limitations; here, for 
example, a machine may be capable 
of drawing .155” dia. finish spring 
wire, but the work load on the man 
may be extreme, which makes it 
contractually difficult to rate. Ex- 
amples such as these can be found 
in any mill, and are individual with 
each mill, and they must be treated 
in relationship to that particular 
mill’s overall nature. 


x * 


Having established the mechan- 
ical, practical and incentive limi- 
tations of the equipment, the 
equipment is now separated into 
drawing ranges by diameter. 


* 2 @ 


In the Roebling Mills the 
ranges are: 


-004” -.017” — 8” Coils, Spools 
and Cores 
018” - .031” — 12” Coils, Spools 
and Cores 
-032” -.059” — 16” Coils, Spools 
and Cores 
WIRE 
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.060” - .083” — 22” Coils and Spools 
.084” - .119” — 22” and 30” Coils 


and Spools 
120” - .437” — 30” Coils and Spools 
2 kz & 

The finish block sizes are stan- 
dard, but these can be varied by 
special block sizes, and block sizes 
can in some cases overlap into ad- 
jacent ranges. 

* 2 & 

The tonnage of each wire draw- 
ing machine is summarized into 
the diameter range or ranges of 
its drawing capacity. A machine’s 
tonnage may be, for example, 300 
tons, and this tonnage is spread 
over three ranges — 30 tons in 
the finer end of its range, 200 tons 
in the heart of its range, and 70 
tons in the coarser end. This sep- 
aration into ranges can be deter- 
mined either by checking thru the 
daily records of mark-up or actual 
drawing records. Either will suf- 
fice: the mark-up records are 
handier and more readily analyzed, 
while the wire drawing records 
will reflect all the minor changes 
and variations made in the mill, 
which will not, however, notice- 
ably distort the overall tonnage. 
We have found that quarterly re- 
views suffice to keep abreast of 
mill changes, and that such peri- 
odic chores are more easily accom- 
plished than by doing such a re- 
view on a daily basis. This 
summary of the tonnages of each 
of the machines or machine groups 
into diameter ranges will give the 
total wire drawing capacity of the 
entire mill by ranges. 

x * * 

With the total drawing capacity 
now ascertained, there remains the 
important step of deciding how 
much of that drawing is reserved 
for ripping. 

= & ® 

By definition, “rip”, in our mill, 
generally means the operation that 
is preparatory to (1) .an inter- 
mediate patenting or (2) a further 
drawing. “Finish” drawing is ac- 
cepted as being the last drawing 
preparatory to galvanizing, anneal- 
ing, tempering, or bundling for 
shipment. 

a 2 ® 


A preliminary total of the 
rip tonnage can be determined 
by estimating the total of the 
tonnages of the finishing opera- 
tions, that is, galvanizing, temper- 
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ing, and annealing, and deduct- 
ing this from the total drawing 
capacity. But this figure will be 
faulty, because of changes in mix 
and changes brought on by sea- 
sonal variations. If all equipment 
is running at the finer end of its 
range, then all totals will be on the 
lighter side. And, historically, the 
new year brings sizable increases 
in rope and strand wire, while 
summer and fall are the big 
spring wire periods. Thus, the var- 
iables in the _ several finishing 
operations make it difficult to ar- 
rive at a highly accurate figure for 
ripping. Consequently, we have 
found that a repeated checking 
quarter by quarter thru several 
seasons of the actual tonnages 
marked up for ripping as against 
tonnages marked up for finishing 
has enabled us to arrive at an ad- 
justed figure for the finishing op- 
erations that is highly accurate. 
And now, having a set of figures 
for finish tonnage by size ranges 
that is proved to be within the 
abilities of the Mill, these figures 
are formalized into a report that 
is submitted to the Sales Depart- 
ment for its use and guidance in 
selling the Mill’s tonnage. 
* * * 

With this information on capac- 
ity as provided by the Mill Pro- 
duction Department, the Sales De- 
partment, after examining, dis- 
cussing and eventually agreeing to 
the ranges and tonnages available, 
will do its utmost to sell all the 
capacity or, as a minimum, suf- 
ficient tonnage to keep the Mill at 
a profitable operating level. An 
item that has proved to be of great 
value in this area is the forecast of 
sales. This indicates to the Mill 
the tonnage by range and product 
line that the department antici- 
pates selling during the ensuing 
quarter. This cues Mill Manage- 
ment to the operating level that 
will be necessary to satisfy cus- 
tomer demand. If the forecast is 
optimistic, then production im- 
mediately takes steps to increase 
the Mill output to meet demand. 

* x * 

The accuracy of the forecast and 
the actual tonnage of orders en- 
tered are doubly reviewed (1) by 
the Sales Department which issues 
a report of orders entered against 
the forecast, and (2) by the Mill 
in tonnage as received weekly. If 


the order level, as forecast, is 
maintained, then the Mill will ex- 
perience no difficulty in shipping 
the required tonnage; if orders 
slack off and the forecast proves to 
be too optimistic, then the Mill 
immediately takes steps to com- 
pensate for the deficiency of ton- 
nage. 
x & & 

This leads to the mention of an 
area that is of major importance: 
the relationship that exists be- 
tween Sales and Production. With 
Sales striving continuously to sell 
more and more profitable tonnage, 
and the Mill seeking to increase 
tonnage and productivity while 
cutting costs, there is frequent op- 
portunity for friction to develop. 
The Sales Department’s failure to 
meet its forecast, or the Mill’s 
failure to produce the required 
tonnage, or a falling off of quality 
and an increase of complaints — 
any of these can breed dissatisfac- 
tion and recrimination. That is 
why it is essential that this 
Sales-Production relationship be one 
of mutual respect and understand- 
ing. It is just as simple as that. 
I am sure that everyone will agree 
that a mutual respect for each 
other’s abilities, needs and short- 
comings is one of the essentials of 
progress and peace, be it for indi- 
viduals, States, or company divi- 
sions. Cooperation by Mill Manage- 
ment and the Sales Managers must 
be the keystone. 


* x. 

Furthermore, sincere efforts must 
be made to achieve full under- 
standing as to the areas of respon- 
sibility that devolve to each. Sales 
gripes from individual salesmen 
and from the districts must be 
funneled into the Home Office. 
Criticisms and complaints to the 
mill should be handled only by the 
top level of Sales and by them to 
the Managers of the mill. The men 
at these levels can best offer sym- 
pathetic understanding of all the 
details of the other man’s prob- 
lems. The Mill problems are the 
problems of the Sales Managers, 
and the Sales problems are for the 
Mill to solve. But they must be dis- 
cussed and solved by the proper 
personnel. Interference in the Mill 
by people from out in left field is 
not to be desired. 

*, fe 
When this mutuality exists, then 
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it is simple for both parties to 
agree on Mill operating levels dur- 
ing changes in business cycles. Or 
to put it another way, Sales must 
not oversell the Mill when the mar- 
ket is ripe for picking. During 
such a period as we had a year ago 
last spring, it was very easy for 
Sales to sell twice the capacity of 
any Mill. In periods like this, it 
behooves the Sales Department to 
understand that there is a limit to 
capacity. But then, similarly, the 
Mill must accept Sales’ inability to 
fill all the Mill’s finishing opera- 
tions when the market is slack as 
it is at the present time. When 
business is good, the Mill makes 
orders to the limits of its capacity 
— and when business slackens, 
then the Mill should extend its 
concern to making orders and 
stock. And if conditions further 
warrant, then the Mill should re- 
activate its several programs of 
experimentation and development. 
There is a right time for every- 
thing. And with a good relationship 
between Sales and Production, the 
right time is with us always. 


* x * 

The actual scheduling of orders 
through the Mill processes seldom 
presents any problems. The me- 
chanics of scheduling can be solved. 
If the capabilities of the Mill and 
its equipment are carefully ana- 
lyzed and understood, if the plan- 
ning and forecasting has been ac- 
curate, and if that understanding 
relationship exists between Sales 
and the Mill, then scheduling cus- 
tomer’s orders thru to a requested 
shipping date requires a minimum 
of attention. It is only when errors 
of serious degree have been made 
in estimated capacities or in fore- 
casted tonnages that problems fol- 
low. It is essential that the Sales 
Orders as entered on the Mill be 
accumulated into weekly totals by 
calendar request dates and product 
lines, and checked against the 
Mill’s capacities and the Sales fore- 
cast. This tonnage is weighed 
against the operating level of the 
Mill, and a weekly check is there- 
by kept on the overall perform- 
ance. And right here is where ac- 
tion must be swift and sure: If 
Sales is overshooting the forecast, 
the Mill must move up quickly lest 
delinquencies accumulate — and 
if Sales undershoots, then the Mill 
retrenches to the most economical 
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level possible to preserve its profits. 
x* * * 


The incoming tonnage, then, is 


reviewed as received. It then pas- 
ses directly to the Supervisors of 
Scheduling who direct the actual 
detail scheduling of the Mill. Here, 
the delivery promises are deter- 
mined and returned to the Sales 
Department. 
x * * 

All Mill manufacturing is done 
from a Standard Manufacturing 
Practice, which is applied to the 
order — a variable header con- 
taining information from the face 
of the Sales Order is prepared and 
incorporated into the Standard 
Manufacturing Practice, which, in- 
cidentally, is supplied, as required, 
by the Metallurgical Department 
after approval by the Manufactur- 
ing Manager. All the necessary 
copies are prepared, duplicated and 
delivered to the Backlog Clerk. 

x * * 

The Standard Manufacturing 
Practices, now identified by cus- 
tomer through the variable head- 
ers, are accumulated by product 
and by month in the Backlog Sec- 
tion. As orders are required to 
maintain the preestablished work- 
ing level of the Mill, the Backlog 
Clerk forwards the next month’s 
accumulation to the Schedule 
Heads. 


oe 2. 2 


The Schedule Heads, working in 
close conjunction with the Sched- 
uling Supervisors establish the or- 
der of preference of manufacturing. 
Orders are analyzed and_ seg- 
regated by product lines and di- 
ameters, and after being reviewed, 
are held ready for release to pro- 
duction. 

s,. & 2 

The rod stock is examined for 
rod availability. If rods are avail- 
able, the amount necessary to com- 
plete the order is reserved. If rods 
are not available, a rod order is 
written on the Rod Mill. Rod orders 
are accumulated into a _ weekly 
order, the size of the total order 
being determined by the level of 
operation in the Mill. 

* * * 

The unloading of rods, as re- 
ceived from the Rod Mill, is con- 
trolled by the Schedule Clerks who 
designate whether the rods are to 
be unloaded at the furnaces for 
patenting, into the cleaning line 





for raw rod usage, or put into tem- 
porary storage. 
x= 2-* 


The introduction of any order 
into production is determined by 
the date requested, by Sales pres- 
sure, by the necessity of maintain- 
ing a balanced load in the Mill, 
by the percentage of the Mill oc- 
cupied with ripping for subsequent 
operations in other finishing de- 
partments, and only with the ap- 
proval of the Scheduling Super- 
visors. It is only because the 
Scheduling Supervisors maintain a 
constant review of order backlogs 
that they are in a constantly ready 
position to answer any inquiries, 
and to promise delivery of new 
orders. The attention to detail at 
this point is essential to success in 
avoiding delinquencies; it is the 
keystone to a well-organized and 
cost-conscious mill. Check, review, 
and check again. 

x * * 


The daily scheduling of the wire 
drawing equipment is prepared by 
Schedule Clerks who inventory the 
wire drawing stock available at the 
machine, and estimate the machine 
requirements for the next 24 hours. 
These requirements are satisfied by 
the Schedule Heads who select or- 
ders to satisfy the demands of the 
various groups of finishing and 
ripping machines. Furnace sched- 
ules are adjusted at this time to 
provide patented rods or patented 
wire as required. 


x * * 


The Schedule Clerks prepare and 
deliver to the wire drawing ma- 
chines all the necessary travel tag 
sets, the machine order assign- 
ment schedules, the cleaning tick- 
ets and schedules to the cleaning 
departments, and scale cards for 
order weigh-up to the mill scales. 
As wire is weighed at the scales, 
the clerks check the cards to ascer- 
tain when an order has been com- 
pletely drawn. The wire for each 
order, when weighed, is delivered 
to the Shipping Preparation De- 
partment, where it is tested, bun- 
dled, inspected and accumulated 
for truckload or carload shipment. 


so @ 


The finishing operations of spe- 
cific product lines, such as, galvan- 
izing, oil tempering and annealing, 
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Our Range 
includes: 


of Cable-making Machinery 





Multi-head round wire armouring machines 
(also with variable detorsion) 

Multi-head flat wire armouring machines 
Multi-head steel tape armouring machines 
Jute servers, up to 72 bobins 
Constant-tension paper servers 

Steel tapers, up to 31'/, in. disc diameter 
Lime coating tanks 

Bitumen coating tanks, indirectly heated, 
with spray deflection during cable stops 













Four-tape paper server, maximum speed 500 r.p.m. 
Jute server, maximum speed 300 r.p.m. 

Two-end steel taper, maximum speed 350 r.p.m. 
Complete three-head armouring unit 
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Cold Extrusion of Steel Parts from Wire 





In cold extrusion one of our 
main problems is to obtain a cheap, 
good billet to put into the extru- 
sion die. This is where wire comes 


1n. 
k* * * 


In the early days of cold extru- 
sion, about 1948, the only method 
of producing slugs available to us, 
was to punch circular discs out of 
plate. The problems were enor- 
mous. Thirty per cent waste in the 
remaining skeleton is the first ob- 
vious problem. Tolerance on plate 
thickness is so considerable that 
for one job with a closed cavity die, 
we had to sort the plate into five 
different piles of material before 
punching the billet out. We would 
vary the diameter of the billet to 
compensate for thickness variation 
of the plate in order to obtain a 
constant volume in the billet. We 
would start with the thinnest pile 
of material using the largest pos- 
sible diameter punch and die, then 
for the next thicker pile of ma- 
terial, use a little smaller punch 
and die diameter and so on through 
the five piles. If the plate varied 
within permissible limits from side 
to side or end to end, we just 
couldn’t use it. 


x * * 


We felt sure that cold heading 
from wire was the proper approach 
to overcome these difficulties. Af- 
ter many discouragements by cold 
heading, experts as well as our own 
failures, we finally overcame the 
difficulties of cold heading the 
slug. This made possible the high 
production of low cost extrusions 
and is the method generally in use 
today. 


& 28 @ 


All waste, such as from the 
aforementioned skeleton was elimi- 
nated. By lengthening or shorten- 
ing the feed stroke on our header, 
we can compensate for variations 
in wire diameter. Now that we 
draw our wire with an Ajax Hogue 
unit right at the header, we are 
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Secretary-Treasurer 


Braun Engineering Company 
Detroit, Michigan 


This paper was presented at the Annual 
Convention of The Wire Association 
November 15, 1960, at Chicago, Illinois. 
The author is a design engineer by pro- 
fession. He secured his technical educa- 
tion in various local colleges, but his 
education in cold extrusion has come 
from practical experience. His company 
probably was the first to supply the 
automotive industry with cold extruded 
products and of these they ship about 
400 thousand each day. They also are 
responsible for the development of the 
cold extrusion slug on a cold header, 
that made the extrusion of small parts 
economically feasible. This is what Mr. 
Braun describes in his paper. 





even assured of a uniform, con- 
stant diameter being fed in, except 
for very slow die wear which is 
easy to compensate for. The wire 
we use ranges in size from %4,” 
to *%” in diameter. 








Left: Finished stop lamp switch housing. 


Center: Material we use — 702 per M. * 


Right: Material formerly used — 4044 


The first illustration shows an 
ordinary job, namely, a stop lamp 
switch housing. We start with a 
1008 hot rolled rimmed steel rod 
approximately 5%” in diameter. The 
rod is stored outdoors. Just before 
use, it is brought in and — 


1. Alkali Cleaned 
2. Rinsed 

3. Flash Pickled 
4. Rinsed 


5. Rinsed 
6. Bonderized 


7. Rinsed 
8. Bondelubed 


. = & 


As mentioned before, the wire is 








then drawn at the header, sheared 
to weight (weight and volume 
being synonymous for our pur- 
poses, weight being so much easier 
to check), and upset to desired 
diameter, approximately 1 inch. 


Y 32 


The slug then is headed at rates 
from 160 to 180 per minute. Ex- 
treme caution and rigid inspection 
must be maintained at this point. 
It is impossible to make a concen- 
tric extrusion from an eccentric 
blank. The weight of the slug is 
watched very closely, especially on 
slugs that will be extruded in a 
totally confined extrusion die. The 
effects of an oversize slug in these 
instances on the tools and cranks 
of presses is devastating. It is 








* * * * * * x * * * * 


per M. * * * * * * * * * 


often more difficult to produce a 
good slug than to produce a good 
extrusion. In order to maintain 
size control in the extrusion oper- 
ation, we find it necessary to load 
the yield in slugs from each coil 
of rod in separate containers and 
hold them separate from this oper- 
ation through the extrusion oper- 


ation. 
ee 2 2 


The reason for this is the incon- 
sistency of raw material. We usu- 
ally use a rimmed steel for cold 
heading slugs because the surface 
is so much more free of seams. 
Now from the top of the first ingot 
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poured to the bottom of the last, 
there is a drastic difference in 
composition. As a matter of fact, 
from one coil to the next, there is 
only one thing that you can be sure 
of and that is that it’s different. 
+. fo 

Now the deflection of any press 
is in proportion to the resistance 
of the load. If you put in a harder 
slug one time and a softer slug the 
next the relation of punch to die, 
the bottom thickness of your part 
will vary consequently in direct 
proportion. It is better to have uni- 
formly bad material than to have 
some good and some bad. 


e FW & 
The slugs are then degreased. 
Conventional degreasing equip- 


ment is used. The main purpose of 
this operation is to get oils and 
greases off the slugs before heat 
treating. The residuals of these 
oils and greases could be baked on 
the surface of the slug so hard 
that they would be very difficult 
to remove before bonderizing. 
= 

There are two reasons for an- 
nealing. The first reason being that 
from the previous cold work done 
on the slug, so much cold work has 
been performed that further work- 
ing is impractical. The other reason 
is that the softer the slug the bet- 
ter the tool life on extrusion tools. 
It is for this reason that we feel 
the best anneal possible is the 
cheapest. We use a Lee Wilson bell 
type furnace, such as is commonly 
used in steel mills for annealing 
strip and wire. 

a * * 

We use a long cycle not only for 
softness but for uniformity. Again 
I want to stress that uniformity of 
Rockwell hardness is absolutely 
important in order to hold dimen- 
sions properly in the extrusion 
operation. 

a 

After annealing, the billets are 
bonderized in the same way as the 
rod was treated previously. The 
billets are then extruded in con- 
ventional mechanical presses. 

* * * 

The presses we use are mainly 
mechanical, crank, or eccentric 
shaft types. We prefer mechanicals 
because they are faster. Hydraulics 
are better when a long work stroke 
is required. The main feature that 
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differentiates our presses from an 
ordinary press shop is their rigid- 
ity: high tonnages with small bed 
areas. 

* * * 

The main thing to stress in dies 
is the same as for presses, namely 
rigidity. The steels we use on our 
punches and dies vary. There is no 
one steel best for every job. We 
actually use water hardening, oil 
hardening, and air hardening tool 
steels, high speed steels and tung- 
sten carbide, all depending on the 
individual job on hand. The differ- 
ent types of extrusion possible and 
the tool used to accomplish this, 
are topics in themselves about 
which volumes can be written and 
are beyond the scope of this talk, 
but if there are any questions, I 
would be glad to answer them at 
the close of this talk. 

* *x* * 

Many parts due to their config- 
uration, are extruded two or more 
times. After each severe working, 
it is advisable to reanneal and re- 
coat. For those configurations that 
are not possible to incorporate in 
the extrusion operation, the parts 
are then put on secondary ma- 
chines such as drilling, tapping, 
thread rolling, ete. 

oo * * 

Now as this talk is given before 
a group of people primarily con- 
cerned with wire, I’d like to dwell 
on our wire problems a little. 

* x * 

The four most troublesome items 
we encounter with our raw mate- 
rial, listed in order of importance 
are: 

* * * 

1. Non uniformity (between different 

coils of material) 

2. Surface seams 

3. Non uniform pattern (within same 

coil ) 

4. Pipe 

* * * 

The non-uniformity we overcome 
by keeping each coil of wire, or 
billets or parts made, therefrom, 
entirely separate throughout the 
entire process in our plant. As 
mentioned before, due to the radi- 
cal difference in composition of 
a coil of wire made from the top 
of the first ingot poured from a 
given heat, to the bottom of the 
last ingot, we get a tremendous 
dimensional difference in extrusion. 
Therefore, each coil must be sepa- 


rated and individually adjusted for 
in the extrusion operation. 


* £2 


The second item of seams is ob- 
vious in any upsetting operation 
and I need not dwell upon it to the 
discomfort of many persons here. 
I will say, though, that the average 
quality of material we receive to- 
day is much better than even only 
five years ago, but it still can stand 
improvement. 


i 


The third item of non-uniform 
pattern within the same coil is a 
tough one. The mills tell us it can’t 
be, and the header operator says, 
“What am I making all these ad- 
justments for.” We have proven 
the problem does exist. The diffi- 
culty it causes is in lopsided billets 
not being concentric about the cen- 
tral axis. The extrusion operation 
cannot correct this and the result 
is eccentric finished parts and di- 
minished life on extrusion tools. 


* &. 


Killed steel would eliminate this 
problem, but accentuate the second 
problem of seams. Seeing that 
seams are the greater problem, we 
live with rimmed steel. 


* * * 


The fourth problem of pipe, like 
the second, is obvious. 


x * * 


These are our primary wire prob- 
lems, but again, headway is being 


made. 
a * * 


There will be great strides made 
in cold extrusion in the years to 
come. As better tool steels are de- 
veloped for tools and better quality 
of production steels are made avail- 
able, better coatings are developed, 
etc., it will become possible to cold 
extrude many things which seem 
farfetched today. Cold extrusion 
is, as yet, an art and not an exact 


science. 
* *x * 


We are not at all certain of what 
is possible and impossible, but of 
one thing we are certain, and that 
is, in the years to come cold ex- 
trusion will become as well known 
as other production methods, such 
as forging, cold heading, and the 
other large segments of the metal- 
working industry. 
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VERSATILE MODEL ‘‘AD’’ MICROWELDERS 
... FOR HARD-TO-WELD ALLOYS 
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MODEL “AD” 

MICRO-WELD 

AIR OPERATED 

RESISTANCE TYPE 
} BUTT WELDER 





In this modern age of rockets and atomic projects new demands are 
being made daily upon the wire industry. Close and continuous con- 
tact with the wire industry has resulted in a steady flow of improve- 
ments in MICRO. WELDERS to meet specific welding requirements. 
Equipped with foot operated air clamps, with adjustable air control, two stage air operated 


upset mechanism with high pressure finish for forge action, 12 step quick action heat tap 
switch, straight slide water-cooled headpieces. 





ai DESIGNED TO MEET NEW DEMANDS 
> UPON THE WIRE INDUSTRY... 4  : 
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AVAILABLE 
AD-3 
V4" to V2" diam. 
VW4"" to Ye” diam. 
Ya" to Ye" diam. 
AD-4 
¥e"” to Ya" diam. 
¥e" to Ye” diam. 
¥e"’ to Ye" diam. 
AD-5 
Ya" to Y%4” diam. 
Yo" to Y4” diam. 
V2" to %" diam. 
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IN THREE MODELS 


alum. and alum. alloy 
copper and copper alloy 
steel and steel alloy 


alum. and alum. alloy 
copper and copper alloy 
steel and steel alloy 


alum. and alum. alloy 
copper and copper alloy 
steel and steel alloy 
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The Challenge of Spent Acid 


by John E. Kinney 





Regeneration of spent pickle liq- 
uor to form new acid has been a 
challenge to the steel industry for 
decades. The alternatives have 
been to develop a method of treat- 
ment of spent acid, if one could be 
found at a reasonable cost, or to 
develop methods of cleaning steel 
that do not utilize acid. 

* * * 

The principal incentive to an- 
swer these challenges is the re- 
quirement to abate pollution. This 
requirement reflects the continual- 
ly increasing pressure of state and 
federal legislation for clean 
streams. 

* * * 

That this pressure will continue 
to increase is not doubted. The 
question is whether the control 
program will be directed towards 
accomplishing water quality objec- 
tives in the stream or merely tow- 
ards controls on acid discharge. 

* * *x 

Why treat spent acid? What are 
the harmful effects of its discharge 
to a stream? Are there methods 
available to control acid discharges 
so as to overcome these harmful 
effects? Do the control programs 
consider degrees of treatment of 
acid wastes as they do for sewage 
or other industrial wastes? 

* * * 

These questions are pertinent to 
any understanding of a waste con- 
trol program. The answers can do 
much to guide a company in the 
development of an effective pro- 
gram. 


Federal Control 


There are now a number of anti- 
pollution bills pending in Congress. 
Increased federal control means in- 
crease in regulations. But does it 
necessarily mean increased protec- 
tion and full utilization of our 
water resources? 

* * *x 
President Eisenhower vetoed the 
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Blatnik Bill (H.R. 3610) on Feb- 
ruary 22, 1960, with the statement 
that, “Because water pollution is 
a uniquely local blight, primary re- 
sponsibility for solving the prob- 
lem lies not with the Federal 
government but rather must be 
assumed and exercised, as it has 
been, by State and local govern- 
ments.” His words underscore the 
need to evaluate any pollution 
problem on a local area basis. But 
solution on a local area basis means 
local industry and state agency 
teamwork to define causes, effects 
and degree of treatment required. 
* * * 


Unless that local area team de- 
velops and produces intelligent 
recommendations and action, the 
clamor for federal control will 
again be heard. It should be noted 
that many who argue for federal 
control are motivated by the ridic- 
ulous idea that such a control pro- 
gram will be paid for by the fed- 
eral government and thus will not 
cost the local taxpayer anything. 
Thus socialized pollution abatement 
takes its place with other federal 
grant programs. 

The farther away from the scene 
the control program is, the more 
regulations are used as a substi- 
tute for definition of the problem 
and objectives. As an example, a 
state that looks at a small pickling 
waste discharge—say 1500 gallons 
a day—in terms of the effect on a 
river with a flow of 200 million 





gallons a day will state that a 
trickle discharge to the river (1 
gallon per minute) will be accept- 
able since there will be no deleteri- 
ous effect. A state that ignores 
stream flows and conditions and 
announces that no strong spent 
acid can be discharged to a river 
will require haulage or treatment 
of the waste. 


x 2 


For a federal agency to recom- 
mend trickling as an effective dis- 
charge for some companies would 
require local area representation 
and study. This means a heavily 
staffed agency or reliance on the 
state agencies whose inadequacies 
have been used to justify the fed- 
eral agency. Economy measures 
will limit the federal staff. The 
answer would be a regulation that 
prohibits spent acid. 


Effects of Acid Discharges 


Regulations on acid discharges 
have been adopted by many gov- 
ernmental agencies. The regula- 
tions vary from prohibitions on 
any discharge to a limitation ou 
the effect in a stream, sewer, or 
treatment plant. The reasonable- 
ness of any regulation must be 
judged in terms of its ability to 
accomplish an objective without 
unnecessary expenditure of money 
and effort. 

zx & & 

At first consideration the objec- 
tive might be taken as pollution 
abatement. But pollution abate- 
ment in itself has as an objective 
the development of the public wel- 
fare. So the basis for evaluation of 
this regulation must be its ability 
to promote the public welfare. 

=. @& 

Obviously the discharge of acid 
to a stream must be capable of 
direct or potential damage to a 
stream or there would be no basis 
for any regulation. The potential 
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damage lies in 

l. the development of color in the 

stream; 

2.the tendency of acid to lower the 

pH of a stream; 

3.a reduction of the basic buffering 

capacity of the river; 

4, an increase in iron salts in a river; 

and 
5. the possible flocculation of the iron 
salts, if in sufficient concentration, 
and resultant precipitation of solids. 
* * * 

These effects vary with the vol- 
ume and strength of the acid solu- 
tion discharged and the volume 
and quality of the flow in the river. 

; » * * 

If the pH of the stream drops 
below 5 there is a deleterious effect 
on the water used for industrial 
purposes. Water at lower pH is 
corrosive. Industries that pump 
large volumes of untreated water 
for cooling purposes thus have a 
maintenance cost. Where indus- 
tries provide treatment of their 
water supply, such acid conditions 
require chemical addition for neu- 
tralization. This increases the 
solids in the water supply and 
causes line clogging, another main- 
tenance cost. 

* 7 * 

Low pH also creates an interfer- 
ence to aquatic life and sudden 
changes in pH, even within the 
acceptable pH range (6 to 8.5), 
can do heavy damage to aquatic 
life. The effect is important, even 
in areas where industrial usage is 
the prime use of the stream and 
fishing is not a consideration. It 
is still necessary to preserve the 
growth of organisms that main- 
tain stream purification processes. 

* * * 

In any given stream there is a 
range in the concentration of in- 
dividual or total dissolved solids 
that acts as a stabilizer of the pH 
and influences the characteristics 
of the water. This buffering capac- 
ity, or basicity of the water, will 
react with acid discharged to the 
river and the resultant salts will 
reduce the basicity of the river 
water. A drastic reduction or de- 
pletion of this basicity can affect 
the aquatic life balance. 


* * * 


Then there is the effect of fer- 
rous iron in discharges to a river. 
This iron may cause a color effect, 
with variation in color related to 
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the amount of ferrous or ferric 
iron present. Ferrous iron in 
streams of proper pH will oxidize 
to ferric iron and be apparent 
with a change in color. In some 
instances color is the only basis 
for complaint. 
* * * 

Ferrous and ferric iron in proper 
concentration will also flocculate 
and form a gelatinous precipitate 
that will settle in streams. The 
concentration of iron that will 
cause flocculation varies, so no 
fixed figure can be used. Variation 
is due to several causes, including 
the dissolved solids concentration. 


= 2 @ 


There are also claims that the 
oxidation of ferrous iron in a 
stream depletes the dissolved oxy- 
gen supply. This area of claim 
needs more definition because 
stream studies have failed to sup- 
port the computed depletion. 

7 * * 

Iron salts, as well as salts of alu- 
minum and other metals, can hy- 
drolyze in streams to form acids. 
However, the degree of hydrolysis 
and its resultant effect depend on 
the stream characteristics. There 
are those who argue that all poten- 
tial hydrolysis effects of a waste 
must be measured and considered 
as damaging to a stream, and reg- 
ulated as an acid discharge. The 
measurement is made by boiling a 
sample and measuring acidity by 
titrating to a high pH (8.3). 

* * * 

Whether this acid load will ever 
be realized in the stream is doubt- 
ful. The procedure permits no 
measurement of stream effect but 
does provide special interest 
groups with a tool to argue their 
purposes. It is one more evidence 
of procedures that serve special 
interests but divert attention from 
what should be the objective of 
these control programs—develop- 
ment of the public welfare. 


Control of Acid Discharges 


With an understanding of the 
potential causes of damage to a 
stream from a discharge of spent 
acid, there is basis to evaluate pro- 
hibitions on discharges or controls 
on discharges as well as to evalu- 
ate the effectiveness of methods 


for treatment of wastes. Both reg- 
ulatory controls and plant dis- 
charge controls should be directed 
towards reasonable stream usage. 


* * * 

When the requirement is stated 
as a prohibition, that there shall 
be no discharge of spent acid to 
a stream, it rests on the thesis 
that the legitimate uses of a stream 
do not include the ultimate dis- 
charge of wastes. Such require- 
ments do not stipulate the stream 
conditions that are to be main- 
tained. 

* * * 

When a requirement limits the 
amount of acid in rinse waters to 
some percentage of acid pur- 
chased, there is no assurance that 
the stream quality will be main- 
tained. If the limit is 15% of acid 
purchased, two conditions can vary 
drastically—stream flow and week- 
ly production—and leave no basis 
to anticipate stream conditions. 
Yet the law is obeyed. When the 
stream is not protected, the criti- 
cism is directed towards the indus- 
try as a polluter instead of towards 
the agency setting the limit. The 
theoretical basis for calculating 
the limit of the acid carried in the 
rinse water leaves much room for 
argument. 

* * * 

Batch dumping of a spent acid 
solution of 5000 gallons can have 
a pronounced effect on a river. It 
can cause a sudden drop in the pH 
of the river, use up all of the basic 
salts in the river so that an acid 
condition results, cause iron floc- 
culation, and create a pronounced 
color effect. As a slug it may move 
some distance downstream with 
devastating effect before dilution 
and dispersion reduce its harmful 
characteristics. 

The same volume of spent acid 
discharged to the river at a con- 
trolled rate over a 24-hour period 
(3.5 gallons per minute) would not 
cause the same drop in pH nor 
depletion of basic salts, and if the 
concentration of iron is low enough 
there would be no flocculation. 

* * * 

Discharge of acid at 3.5 gallons 
per minute to a river via a sewer 
carrying a large volume of dilu- 
tion water would further reduce 
the polluting effect, since there 
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would be more effective dispersion 
in the stream. 
* * * 

Thus it is that a recognition of 
the polluting effects of a waste can 
suggest means of overcoming some 
if not all ill effects. 

* * * 

Whether or not the controlled 
discharge is adequate to protect 
the stream will be answered by 
stream survey work. For many 
discharges the adequacy will be 
demonstrated. When inadequate, 
this contro] at least minimizes the 
bad effects. 

* * * 

The requirements for treatment 
of sewage and other organic wastes 
are stated in terms of a percentage 
reduction of solids and oxygen-con- 
suming material(BOD). For metal- 
bearing wastes there is usually a 
limiting concentration of individ- 
ual metallic ions permitted in a 
plant effluent or in the stream. 
Thus it seems inconsistent to find 
controls on acid in terms of a pro- 
hibition of strong acid discharges 
(in any amount) and limiting acid 
in rinse waters to a percentage of 
acid purchased. 

*x * * 

Any evaluation should also con- 
sider the resultant effect on the 
stream of the proposed method of 
treatment of acid. For example, 
neutralization of acid with lime 
prior to discharge will provide pro- 
tection against drop in pH and de- 
pletion of basic salts in a stream. 
Settling after neutralization will 
drop the iron salts. But the result- 
ing discharge will carry a high con- 
centration of calcium or magne- 
sium salts that can increase the 
hardness of the river water. As an 
example, an arsenal above a metro- 
politan city water supply had a 
large waste acid discharge. Neu- 
tralization with lime prior to dis- 
charge would have increased the 
cost of softening the city water 
supply several hundred dollars a 
day. A regulated discharge to the 
river with dispersion of the dis- 
charge permitted neutralization of 
the acid by the basic salts present 
in the river, and thus did not affect 
the operation or cost of the water 
plant. 


Acid Treatment Considerations 
The treatment methods may be 
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grouped as follows: 

1, Regeneration of acid from the iron 

salts. 

2. Separation of iron salts to recover 

the remaining acid. 

3. Neutralization of the remaining acid 

and precipitation of the iron salts. 

4. Controlled discharge. 

*x * *x 

In addition, control agencies rec- 
ognize that a decrease in acid dis- 
charges, whether by a change in 
technique of pickling, better con- 
trols on leakage and other losses, 
or conversion to a dry cleaning 
operation, is a credit in abating 
pollution. 

* * * 

Thus, where steam provides the 
heat and agitation for a pickling 
bath, a change to a heat exchanger 
and agitation by mechanical means 
or by recirculation can effect a 
reduction in acid consumption and 
in acid loss to the stream. This can 
be very important when the bath 
is operated one turn a day but kept 
hot 24 hours a day. The new ap- 
proach removes the need to draw 
down the tank prior to the start 
of the day’s operation. This draw- 
down wastes acid. 

* * * 

The objections to this approach 
are principally on grounds of con- 
venience. Steam condensate helps 
to dilute ferrous iron concentration 
and a daily drawdown lets the tank 
run longer before dumping is re- 
quired. More frequent dumping 
means interruption to the pickling 
schedule, since it takes time to 
clean the tank, refill it, and heat 
the tank so that pickling can be 
done. But these objections can be 
answered by recognition that the 
wastage of acid is a continuing 
expense, the size of treatment fa- 
cilities to handle the extra volume 
and the cost of such operation are 
increased, and a separate heated 
water storage tank would provide 
hot water for filling the tank so 
that there would be no delay in 
pickling. Where acid is hauled to 
a place of disposal, the cost of haul- 
age of the extra volume is im- 
portant. 

* * * 

Regardless of the method of 
treatment chosen by a company, 
good management demands that 
every consideration be given to re- 
ducing costs and to maintaining 
quality control. Reducing costs 


means minimizing wastage and 
acid consumption. This affects first 
costs and continuing costs of oper- 
ation. The requirement to main- 
tain quality control is increasing 
in importance. With evidence that 
pickling influences smudging and 
white rusting there is a necessity 
to develop better controls on pick- 
ling measurement than are now 
available. Such controls will permit 
anticipating poor pickling and do 
away with emergency dumping of 
solutions. 
*x * * 

Cost of acid treatment is a vari- 
able. Efforts to reduce it to unit 
volume for general use require 
many assumptions. Each individ- 
ual installation demands individual 
consideration. There are instances 
where spent acid storage is pro- 
vided by a company and an outside 
agency hauls it away at no cost to 
the company. In other instances 
provision of collection facilities 
alone is a major expense. Haulage 
is an additional expense and may 


be as high as 3 cents a gallon. 
*x x °-& 


Some major acid recovery pro- 
posals show estimated operating 
costs of 0.7 cent per gallon for a 
plant to handle 100,000 gallons a 
day but over 5 times that cost if 
the plant handles only 30,000 gal- 
lons a day. The initial investment 


is 2-3 million dollars. 
*« a * 


These costs argue for attention 
to minimizing acid losses and to 
exploring all possible means of 
accomplishing the desired objec- 
tive. 

* * * 

For companies located in cities 
there is a parallel problem in con- 
sidering acid treatment require- 
ments. Some cities have ordinances 
that prohibit the discharge of pick- 
ling solutions to a sewer, whether 
neutralized or not. Haulage to a 
point of disposal outside city limits 
may mean long distances. City 
officials and consulting engineers 
are reluctant to agree that a logi- 
cal place for disposal of spent acid 
is the sewage treatment plant. The 
amount of acid that can be handled 
at any given plant must be deter- 
mined by study, but more cities 
should learn, as Dearborn, Michi- 
gan, did, that spent acid can re- 
place expensive iron conditioning 

(Pletse turn to page 1588) 
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Moisture Control in Plastics Preceding Extrusion 


For Wire and Cable 





A little moisture in plastics goes 
a long way, sometimes too long a 
way. In the communication field 
we are interested in the extrusion 
of plastics as insulation and sheath. 
Questions are often asked about 
the effect of moisture in these op- 
erations and what steps may be 
taken to control it. This paper is 
based upon a background of poly- 
ethylene sheathing experience but 
it is to be expected that the princi- 
ples may be applied to other mate- 
rials in this field. A sudden appear- 
ance of such defects as rough 
sheath, homogeneous lumps, pock- 
marks, blisters and possibly other 
defects markedly limit production. 
This discussion considers reasons 
for moisture adsorption, means of 
moisture determination, tolerable 
limits of moisture in a material, and 
temporary and permanent correc- 


tive measures. 
* * * 


Is it possible that there is mois- 
ture in this compact, waxy mate- 
rial? Analyses show that black 
sheathing compound usually has a 
moisture content between .04 per 
cent and .10 per cent by weight. 
Surely, such a small amount can- 
not do any harm when it is con- 
sidered that a dried insulating ma- 
terial such as paper contains 10 to 
20 times as much moisture. That 
small amount of moisture, how- 
ever, is very troublesome. Perhaps 
it is not so strange when we bear 
in mind that the melt temperatures 
probably lie in the region of 400° 
F to 500° F and that the pressures 
along the extruder barrel have been 
found to run as high as 5,000 
psi.“ 

* * * 

During normal operation, the 
moisture in polyethylene is due to 
two causes — condensation result- 
ing from a low material tempera- 
ture and hygroscopic regain. In the 
first case, if polyethylene is stored 
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outdoors in a silo or car and attains 
a temperature of 20° F after which 
it is brought into a manufacturing 
area at 80° F and 10 per cent rela- 
tive humidity, moisture condensa- 


Moisture Control in Plastics 





tion will occur on the material. As 
far as the second reason is con- 
cerned, moisture in the material 
reaches an equilibrium value when 
exposed for a period of time to a 
fixed temperature and relative hu- 
midity. These equilibrium values 
vary inversely with the room tem- 
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perature for the same material. 
Also, they vary from material 
to material. It is helpful to 
know the equilibrium conditions for 


the thermoplastic material be- 
ing investigated. Curves for 
such conditions are _ presented 


for black sheathing compound in 
Figure 1 “) at temperatures of 80° 
F and 167° F. By means of these 
curves, one should be able to de- 
termine the equilibrium moisture 
content for the various storage 


conditions. 
* * * 


Some sheathing compounds con- 
tain from 2.35 to 2.85 per cent car- 
bon black. The latter material is 
quite hygroscopic. For example, at 
50 per cent relative humidity and 
77° F a grade of material, used in 
the rubber trade, has a moisture 
content of 3.8 per cent © by 
weight. If we assume an average 
carbon black content of 2.6 per 
cent, we may calculate’ the 
moisture content at 50 per cent 
relative humidity and 80° F to be 
.099 per cent. The actual equilib- 
rium value shown on the 80° F 
curve is .107 per cent. Thus it ap- 
pears that the moisture content of 
the sheathing compound is largely 


due to the carbon black. 
* * * 


In order to correct moisture con- 
ditions which cause defects, a limit 
must be established for the maxi- 
mum moisture content that can be 
tolerated. Of course, this entails the 
use of an accurate method of anal- 
ysis. Representative samples must 
be obtained and steps taken to pre- 
vent the gain or loss of any mois- 
ture from them. There are a num- 
ber of methods that are used for 
moisture determination. The meth- 
od used will depend to some extent 
upon the material being tested. In 
making these analyses it must be 
remembered that the moisture con- 
tent is very small and that the 
result may be affected by the mois- 
ture in the ambient air. The 
Chemical Laboratory at our Haw- 
thorne Works uses the nitrogen 
sweep method ‘) for determining 
the moisture content of the poly- 
ethylene sheathing compound. Gen- 
erally speaking, the moisture is driv- 
en from the polyethylene sample 
and carried away with nitrogen af- 
ter which it is absorbed in a preti- 
trated solution of methanol. The 
apparatus consists of a supply of 
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nitrogen which passes through a 
phosphorous pentoxide, P.O;, dry- 
ing tower, through a control valve 
and flowmeter, into a stoppered 


test tube containing the sam- 
ple, out of the test tube into 
a small sealed container which 
is vented to the ouside. The 
small container is sealed with 


serum stoppers. Methanol ti- 
trated to match a standard color 
is placed in the sealed container 
before the test is started. The con- 
nections to the test tube and to 
the methanol container are made 
by means of hypodermic tubing. A 
weighed sample of approximately 
20 grams of polyethylene pellets 
is placed in the test tube and 
heated for 45 minutes at 150°C. At 
the end of this period the sealed 
container is removed and the meth- 
anol again titrated to match the 
standard. From the data obtained, 


the moisture content is calculated. 
* * 5d 


The maximum moisture content 
which may be permitted can be ob- 
tained by taking numerous sam- 
ples of material and associating 
them with the quality of product 
being produced. From such a 
study made on polyethylene sheath, 
it has been determined that the 
moisture content should not ex- 
ceed .04°°) per cent by weight. 

* * * 

When defects are discovered 
which are caused by excessive 
moisture, it is usually desirable 
to take temporary action to im- 
prove the condition. Sometimes a 
drier material can be obtained by 
using more recent receivals or by 
obtaining material shipped in con- 
tainers fitted with moisture bar- 
riers. Any temporary drying pro- 
cedures will depend upon the facil- 
ities available. In such equipment, 
the maintenance of proper tem- 
peratures is important. The tem- 
peratures shall not be high enough 
to permit the pellets to adhere to 
each other and to affect the color- 
ing used. At Hawthorne: we have 
opened 50 pound bags of material 
and exposed them in dehumidified 
storage rooms for at least 30 hours. 
Material received in 1,500 pound 
disposable cartons has been dried in 
vacuum dryers as shown in Figure 
2. While this dried material is be- 
ing used in the extruder, the time 
of exposure to the atmosphere 
should be held to a minimum. 
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Fig. 2 — Drying polyethylene in cable core 
vacuum dryers. * * * * * * * * 


In the permanent solution of the 
moisture control problem, we will 
briefly consider the drying process. 
In drying the rate is particularly 
important. The general relation be- 
tween material temperature and 
time and drying rate and time are 
shown in Figure 3. “) 
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From A to B the material is 
heating, a constant rate zone oc- 
curs from B to C, and a falling 
rate zone appears from C to D. The 
corresponding temperatures of the 
material are given by the curve 
A’B’C’D’. The factors which are 
affective in both drying zones will 
be reviewed. The air velocity is 
important because it affects the 
heat transfer coefficients and the 
rate at which moisture is removed 
from the surface of the material 
being dried. The exposed area in- 
fluences the drying rate because 
it affects the rate at which heat 
can be transferred to the material. 
Also, it affects the rate of moisture 
removal. The total heat trans- 
ferred to a material depends upon 
the temperature differences be- 
tween the air and the surface of 
the material. The rate at which 
moisture is removed from the sur- 
face of the material is proportional 
to the difference in vapor pressure 
existing at the surface of the ma- 
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terial and the vapor pressure in the 
surrounding air. The structure of 
the material influences the rate at 
which moisture is’ transferred 
from the interior to the exterior. 


* * * 


The procedure used in moisture 
control is dependent upon the 
amount of plastic used. This figure 
usually determines the method 
of shipment, ie. the use of 
50 pound capacity bags, 1,500 
pound capacity disposable contain- 
ers, 10,000 pound capacity rubber 
Sealed Bins ‘) or 110,000 pound 
capacity hopper cars. If dry plas- 
tics are furnished by the supplier, 
moisture regain during shipment 
with the latter two methods should 
be negligible; however, equipment 
must be provided at the manufac- 
turer’s plant to prevent regain 
there. This means that the storage 
system and the conveyor system, if 
it is of the pneumatic type, should 
both be supplied with air which 
is dry enough to prevent moisture 
regain beyond the tolerable value 
and which should prevent the con- 
densation of moisture upon the 
cold plastic pellets during the 
winter. In the case of black sheath- 
ing compound, the air in the stor- 
age system should not have a 
relative humidity greater than 15 
per cent at 80° F in order that 
the moisture regain may not ex- 
ceed .04 per cent by weight. In 
order to prevent condensation in 
the winter, however, the conveying 
air must have a relative humidity 
less than 10 per cent at 80° F if 
it is assumed that the plastic may 
attain a temperature of 20° F. In 
order to satisfy these require- 
ments, dehumidified air should be 
used. 

x» - & 

Where plastics are received in 
bags and large disposable contain- 
ers which permit regain during 
shipment, storage and use, other 
methods must be followed. Some 
of these methods of conditioning 
are discussed below: 

Storage in Dehumidified Area 
Tray and Compartment Dryers 
Vacuum Dryers 

Thru Circulation Dryers 
Hopper Dryers 

Devolatilizing Extruders 


Storage in Dehumidified Area— 


If the storage room is dehumidified, 
the plastic may be conditioned 
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by exposure for a _ considerable 
length of time. This period will de- 
pend upon the material, the mois- 
ture to be removed, the type of 
the container, and the humidity 
and temperature of the storage 
room. Due to a long exposure per- 
iod, it may be necessary to increase 
the investment in the material 
stocked. If sheathing compound 
is stored, it is probably most 
advantageous to use a solid des- 
iccant type of dehumidifier in 
order to obtain the necessary low 
dew point. Storage equipment of 
this type is usually expensive. If 
the extrusion area is not condi- 
tioned, the material will tend to 
pick up moisture during process- 
ing. 
* * * 

Tray and Compartment Dryers 
— In these dryers the load ‘is 
placed in trays either supported 
by the dryer itself or by trucks 
which are pushed into it. Hot air 
is blown across the trays. The out- 
put of such dryers is usually low 
and entails additional labor to 
load and unload the trays. During 
extrusion the material dried in 
this manner will tend to pick up 
moisture from the air. 

* * * 

Vacuum Dryers — These dryers 
may be of the shelf type on which 
the material may be placed or they 
may be of the compartment type 
into which the containers may be 
positioned. Figure 2, to which we 
have previously referred, shows 
dryers of the latter type. They are 
usually steam heated. Although 
the cost of tray loading is elimi- 
nated in the compartment type, 
the hourly output is low. The cost 
of the dryers and associated pump- 
ing equipment is high. Material 
dried in this manner adsorbs mois- 
ture during extrusion. 

* * * 

Thru-Circulation Dryers — In 
these dryers hot air is blown 
through a bed or beds of material. 
They may be of the batch type or 
of the continuous type. The output 
of the batch type is higher than 
it is from the tray and compart- 
ment dryers and also from the 
vacuum type dryers. The continu- 
ous thru-circulation dryers give 
high outputs, however, they are 
expensive. Additional labor is re- 
quired to load the trays and feed 


the unit. The material is subject 
to regain on use. 


* 7 * 
Hopper Dryers — Dryers of this 
design may be classified as follows: 


Atmospheric Pressure Type 
Drying action due to heated room 
air 
Drying action due to dehumidi- 
fied and heated air 


Vacuum Type 


The atmospheric pressure type 
of dryer consists of a hopper and 
a source of drying air. The hopper 
is mounted above the extruder 
feed opening. The plastic material 
is supplied to the top of the hop- 
per usually by means of a con- 
veyor. The bottom of the hopper is 
funnel shaped so that the pellets 
will feed through the unit by 
gravity. By means of a high pres- 
sure blower, air is introduced into 
the dryer in the vicinity of the 
funnel. Depending upon the design, 
the air may be recirculated or may 
be discharged from the system. It 
will be noted that no labor is re- 
quired to truck to the dryer or to 
load the dryer. Also, the material 
cannot regain moisture as it passes 
into the extruder. In a hopper, ma- 
terial tends to feed more rapidly 
through the core than around the 
outside. If there are any stagnant 
areas, caking may occur due to 
local heating. It has been our ex- 
perience that the temperature of 
the air entering the hopper should 
not be greater than 180° F. We 
have also found that if the average 
face velocity of the drying air ex- 
ceeds 35 F.P.M. that it interferes 
with the gravity flow of the mate- 
rial and the extruder screw may 
be starved. In some dryers, air is 
supplied from heaters and in others 
it is supplied from desiccant type 
dehumidifying units. The dew 
point of the air leaving the latter 
units is 0° F or less and the tem- 
perature may be varied from 100° 
F to 250° F. As the heated air 
passes up through the hopper, it 
cools. When dehumidified air is 
used it continues to dry even 
though it is cool. An installation 
of a hopper with two dehumidi- 
fying units “ at our Hawthorne 
Works is shown in Figure 4 for a 
10” extruder. 

* * * 

A vacuum type hopper dryer 

has been developed to remove vola- 
(Please turn to page 1591) 


WIRE 

















45°58 ~¢€ a4. 848 =e & we mo? 














The Cleaning of Carbon Steel Tine 
as Affected by the Metallurgical Nature 


The paper reviews the theory of scale 
formation, effect of furnace gases and the 
mechanics of scale layer growth during 
cooling. It is shown that seale layer 
thicknesses, analysis and properties may 
be adjusted by controlled cooling to in- 
crease the speed of pickling and to re- 
duce scale losses by as much as 65% 
with attendant savings. The operation of 
a batch rod pickling process has been 
reviewed in the light of FeSO, saturation 
values and operating temperatures to pro- 
vide data which will be of value for the 
control of acid regenerative pickling sys- 
tems. The mechanism of seale growth 
during patenting operations is explained, 
and shows, contrary to usual expectation, 
that the most valuable aid to rapid clean- 
ing of patented rod is the scale-breaking 
operation at the takeup block due to ten- 
sion rolls. 

Mr. Dove presented this paper at the 
Buffalo Regional Technical Meeting of 
the American Iron and Steel Institute, 
through whose courtesy it is published. 





Introduction 


Anyone who has been concerned 
with the pickling of steel wire rods 
has, at times, reached the point 
of complete exasperation when one 
type of rod has given difficulty in 
pickling, either by the extension of 
the normal period of cleaning or by 
the appearance of smut or black 
patches within the time limit when 
cleaning should have been accom- 
plished. Cleaning difficulties have 
shown up more markedly, in the 
experience of pickling house oper- 
ators, in heavy rods in low carbon 
types, while the greatest ease of 
cleaning is generally evident on ma- 
terial which has been patented, and 
on which the scale has_ been 
“broken” during the re-reeling op- 
eration after patenting. The prob- 
lem has been further complicated 
by the advent of mechanical de- 
scaling, in which some of the con- 
ditions which give rise to good 
pickling relationships appear to 
have quite an adverse effect on a 
mechanical descaling operation. 
Very little has been published on 
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the theory of descaling wire rods 
or on the metallurgical factors 
which will contribute to efficient 
pickling and mechanical descaling 
operations. 


The Theory of Scale Formation 


The resistance of metal to sur- 
face attack depends largely upon 
the type of scale formed and its 
physical properties, particularly 
those of adherence to the base 
metal, porosity and the tendency 
to crack. The type of scale depends 
upon its chemical properties, such 
as composition, density, melting 
and boiling points. Furthermore, 
the conditions during scale forma- 
tion may tend to increase the 
thickness of oxide layers, and those 
formed on metallic surfaces may 
volatilize rapidly, may be porous, 
may crack intermittently, or may 
increase in thickness by the diffu- 
sion of the base metal outwards 
through the layer, or of oxygen 
atoms inwards through the layers. 


Born in Scotland, he graduated from 
Queens College in Kingston, Ontario, in 
1932 with a degree of B.S. in Chemical 
Engineering. He had been employed in 
various wire mill departments of the Steel 
Company of Canada prior to attending 
college, following which he rejoined the 
company at Hamilton. In 1938 he was 
sent to Montreal as wire mill engineer 
for the company. In 1939 he joined the 
Royal Canadian Engineers, where he 
served until 1946, when he was dis- 
charged with the.rank of Lieutenant- 
Colonel. His next Steleo assignment was 
that of Superintendent of the Dominion 
Works. In 1953 he returned to Hamilton 
to take charge of wire product develop- 
ment and in 1958 was assigned to his 
present post. He was President of The 
Wire Association in 1959 and again in 
1960, is a member of the Engineering 
Institute of Canada, and a fellow and 
branch chairman of the Chemical Insti- 
tute of Canada. 





When the specific volume of the 
scale is equal to, or greater than, 
the specific volume of the metal, a 
tough adherent scale is formed on 
a metal surface.' If the molecular 
weight of the oxide formed on a 
metal can be designated by M and 
its density by D, the volume oc- 
cupied by a gram-molecular weight 


is — Again, if m represents the 
1). 

metal destroyed by the formation 

of a specific weight of oxide and d 

represents its density, the vol- 

ume of a gram-atomic weight is 


m M 
— The relationship — divided by 
d. D 


m 
— determines whether the film may 
d 

be considered to cover the surface. 
If this ratio equals 1 because the 
volume of the oxide has _ not 
changed in relation to the volume 
of the metal from which it was 
formed; the film may be considered 
to cover the surface. On the other 
hand, when the relationship is less 
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than 1 the oxide film may be 
stretched across the metal surface 
with a tension which results in 
cracking or crumbling of the film. 
If the relationship is greater than 
1, the oxide layer is in compression 
on the metal surface and this con- 
dition may cause cracking. It 
should be noted that these argu- 
ments are not valid for the forma- 
tion of the first microscopic layers 
which may have a thickness of up 
to about 0.0002 mm. For iron the 
value of the relationship Md di- 
vided by mD lies between 1.77 and 
2.16. Therefore, the last condition 
in which the oxide layer is in com- 
pression applies to the formation 
of hot oxide scales on iron. 
* * * 

If impervious films were formed, 
they should protect the surface 
from further oxidation. But scales 
continue to form because, accord- 
ing to the theory of diffusion 
through films, when the radius of 
the metal cation is smaller than 
that of the oxygen ion, diffusion 
of the metal cation takes place 
through the lattice. It is character- 
istic of FeO that, like Cu.O, it has 
slightly less metal than the oxide 
formulae require and this sug- 
gests that vacant spaces on the 
oxide lattice exist through which 
the metal cation moves, and elec- 
trons are free to move outward 
through the film, tending to pre- 
vent accumulation of electrical 
charge. At the surface, the elec- 
trons can react with oxygen to pro- 
vide the negatively charged biva- 
lent oxygen and allow further ox- 
ide formation. When metals have 
more than one valency, the higher 
oxides are likely to be free of metal 
deficiencies and thus Fe.O. has 
more iron than the formula re- 
quires. 

Fe.0. is one oxide which will 
fail to protect the metal beneath it 
due to mechanical weakness. But 
any film of sufficient thickness may 
crack simply due to its different 
rate of expansion from that of the 
base, and thereby, oxygen is per- 
mitted to penetrate to the metal 
and carry on the oxidation of the 
base. 


The Mechanism of 
lron Oxide Film Formation 
Temper colors are formed on 
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iron at relatively low temperatures, 
and these are produced by inter- 
ference films of Fe.O, which lie di- 
rectly on the metallic base. As the 
temperature rises up to about 575 
C (1067 F), Fe,0, forms as an in- 
ner layer and above this tempera- 
ture an inner film of FeO forms 
which is stable above 575 C (1067 
F). At 550 C (1022 F), the relative 
thickness of the layers appears to 
be: 


FeO 85 —90 per cent 
FesOx 10—15 per cent 
Fe2Os 0.5— 2 per cent 


At 1000 C (1832 F), the compo- 
sition of these three oxides does 
not correspond exactly to that re- 
quired by the chemical formulae, 
and all three oxides have a defi- 
ciency in oxygen content which is 
higher at the inner layer,' .as 
shown in Table 1. 


TABLE 1 


Percentage of Iron in Scale at Various Positions 





Outer Inner 


Interface Interface Theoretical 





70.3% FeO; 69.9% 
72.35% 
77.75% 


Outer layer — 
Middle layer 72.35% 72.6% Fe,O, 
Inner layer 75.6% 76.9% F 





After a short period, the inner- 
most portion of the scale on the 
iron becomes porous, and this 
would appear to suggest that the 
iron ion moves outward at a faster 
rate than oxidation takes place at 
the iron base, and therefore poros- 
ity of the inner side of the film 
occurs. 

* x * 

There are two other features 
which affect scale formation on 
iron, and these are the effect of 
time and the effect of temperature. 
It would appear that increase of 
time causes an increase in film 
thickness according to a parabolic 
relationship expressed by x? = kt, 
where x is the weight or thickness 
of metal consumed in scale forma- 
tion, t is the time and k is a rate 
constant. 

x~* * * 

The second relationship of the 
effect of temperature appears to 
be that the increase in the rate of 
film formation can be expressed 
by an exponential function. In ac- 
tual fact, however, this latter phase 
can be summarized by the simple 
statement that the higher temper- 
atures tend to produce the more 


stable scales, while scale thickness 
may be considerably reduced by ac- 


-celerated cooling of the rod during 


the hot rolling operation. As bundle 
weights have tended to increase, 
there has grown a tendency for 
the rod mass to cool more slowly. 
Again, higher temperatures have 
frequently been employed in the 
billet heating furnace as the final 
coil weight of rods has increased, 
and these factors have tended to- 
ward the production of a slow cool- 
ing, adherent scale which has in- 
creased the problems in the wire 
mill pickling house. 


The Effect of Billet Furnace 
Atmospheres 

Preece and Riley” show that the 
composition of the billet furnace 
atmosphere, especially in relation 
to its content of sulphur dioxide 
and oxygen, is an important fac- 
tor in controlling the scaling prop- 
erties of exposed steels. Sulphur 
dioxide increases the rate of scal- 
ing; it increases the tendency for 
breakdown of the protective film 
in chromium, aluminum and silicon 
steels, and even permits intercrys- 
talline penetration of the scale in 
some degree in steels of some anal- 
yses. Oxygen in the furnace at- 
mosphere, on the other hand, very 
largely counteracts the effect of 
sulphur dioxide and produces a less 
adherent type of scale. Griffiths’ 
further states that the addition of 
steam to the atmosphere in which 
the steel is exposed to heat pro- 
vides, under certain conditions, a 
readily detachable scale which 
leaves the underlying surface of 
the iron entirely free from oxide. 
But he brings out quite pointedly 
that the rate of heating to an oxi- 
dizing temperature does not have 
as great an effect on the type of 
scale formed as does the rate of 


cooling. 
* * * 


In cases of steels containing 
phosphorus, the oxide may pene- 
trate around the grain boundaries, 
preventing detachment by bending 
and in a considerable degree 
strengthening the scale so that ul- 
timate acid action will not readily 
remove it. Increasing carbon con- 
tent is shown by Scheurer‘ to re- 
duce the amount of scale formed 
on plain carbon nonalloy steels, 
while the presence of sulphur di- 
oxide in the furnace gases can 
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neutralize this effect. He further 
shows that nickel promotes the at- 
tack on grain boundaries tending 
to form an adhering scale, and this 
effect is further increased by the 
presence of sulphur dioxide in the 
furnace gases. Chromium, on the 
other hand, counteracts a possible 
attack along the grain boundaries, 
while silicon promotes the forma- 
tion of a heavy dense scale. Alumi- 
num decreases the amount of scale 
formed, creating a protective layer 
against further attack. Scheurer 
also shows that, in general, fine- 
grained steels are more likely to 
form heavy scales than are coarse- 
grained steels. 


Acid Attack on Scale 
Normally, the only portion of the 
scale which is readily attacked, ac- 
cording to the oxidation-reduction 
theory of chemical reaction, is the 
FeO layer which constitutes the 
major body of the formation. In 


PracentTace /on in BATH 


Tonnage CL“aneo 
Fig. 2 — Rise of iron value in pickling bath vs, tonnage cleaned. 
Values shown for average plot in 7300-gallon (Imperial) pickling P 
bath with average scale 1.96 per cent by weight. * * * * will be noted that the 











order to arrive at the FeO layer, 
however, we must penetrate the 
Fe.O, and Fe,0; layers. The 
Fe.0; is normally porous, but the 
Fe,0, constitutes a major problem 
of attack. Some entrapped metallic 
Fe can be expected within the FeO 
and Fe,0, layers, reducing at the 
periphery, higher within the areas 
adjacent to the steel base. 


Wire Mill Pickling Practice 

In most cases, in wire mills, rod 
pickling (Fig. 1) is carried out on 
various types of steels which may 
be placed in the bath consecutively. 
Fig. 2 shows the increase in iron 
value in a 7200 Imperial gallon 
sulphuric acid tank maintained at 
an average temperature of 158 F 
over the greater part of the life of 
the tank. It will be seen that the 
iron value rises with a fairly 
straight-line characteristic until 
the percentage of ferrous iron 
reaches a value of 7, equivalent to 









Fig. 1 — Straight line batch rod cleaning op- 
eration. 4000-pound lots of rods are cleaned in 
tubs in the background, and are moved through 
washing, liming and baking by gantry crane. 


about 20 per cent ferrous sulphate 
in the pickling bath, after which 
the iron value rises more rapidly 
until the bath is worked out. 


x & <= 


It is normal in most cleaning 
houses to allow the acid value to 
reduce in this period of rapid fer- 
rous sulphate rise, and the reason 
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Qe rf “780 ce zy. 26 i ae — a 
TONS PICKLED Votume % HzSO4 
Fig. 4 — Composite of Figs. 2 and 3. This graph indicates that the 


bath attains saturation at 70 C at 8.4 per cent ferrous iron at 5 per 
cent sulphuric acid by volume. If acid values are maintained, the 
bath will ‘“die.’’ Merely increasing temperature does not prevent 
this situation. Acid values must be decreased 


to continue in operation. * > 
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WEIGHT X FE30g 1N PICKLING BATH 
Fig. 3 — Solubility chart for ferrous sulphate in sulphuric acid. It 


solubility of the salt decreases with rising 
* * * 


COOLING RATE 1850°TO400°F - Dec. PER Min. 
Fig. 5 — Variation of seale weight with rod cooling weight. These 
results for 0.08, 0.38 and 0.80 per cent carbon, 5 gage rods are from 
a paper by E. L. Knapp.’ Vertical markings indicate expected scale 


1100 F in 10 minutes. 
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for this will be obvious if we ex- 
amine Fig. 3 in which the solubility 
of ferrous sulphate in sulphuric 
acid solutions has been plotted 
showing the saturation content of 
ferrous sulphate against volume 
percentages of 66 Be. sulphuric 
acid. If the bath were to continue to 
be operated at 5 per cent sulphuric 
acid by volume at 158 F, it would 
become saturated with ferrous sul- 
phate at about 23.5 per cent FeSO, 
by weight. By reducing the acid 
percentage, however, we were able 
to remain just below the saturation 
point, and the reaction for the for- 
mation of ferrous sulphate moves 
to the right. 


= & © 


If we examine Fig. 4, we see that 
we finally come to a point where 
there is insufficient acid to con- 
tinue the action and the iron value 
rises more rapidly until the bath 
is worked out at about 1 to 2 per 
cent acid. It is interesting to note 
that, at 2 per cent sulphuric acid by 
volume, the saturation point of 
ferrous sulphate in the pickling 
bath would occur at 27 per cent 
ferrous sulphate (9 per cent iron), 
but the bath has passed the satu- 
ration point, giving a value of 28.5 
per cent ferrous sulphate (10 per 
cent iron) due to a short period of 
rise in temperature to allow the 
final loads to be removed in clean 
condition. 

x *« * 

These graphs, then, illustrate 
the theoretical reason for the prac- 
tical feature of lowering the acid 
content and raising temperature 
as the iron values approach satura- 
tion, and show that for iron values 
below 7 per cent the operation of a 
pickling bath may be considered 
to be a fairly straight-line opera- 
tion with the exception of the 
“plateaus” which have occurred at 
just over 2 per cent iron and be- 
tween 5 and 7 per cent iron. These 
“plateaus,” we suggest, are prob- 
ably due to an oxidation from fer- 
rous to ferric iron which causes 
the action to proceed more quickly 
to the right and provides an ap- 
parent lowering of the rate of in- 
crease of ferrous iron in the bath. 

x * * 

Two further points are worthy 
of note. Firstly, the attack upon 
the steel base is reduced in acid 
containing ferrous sulphate. This 
is shown in Figs. 2 and 4, by the 
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initial rapid rise of the iron value 
when less than 2 per cent FeSO, 
is present in the bath. Secondly, 
raising the temperature lowers the 
solubility of FeSO, in the bath, 
contrary to general opinion. This 
effect is, fortunately, overcome by 
increasing the rate of the acid re- 
action when the sulphuric acid con- 
tent exceeds 1 per cent by volume. 
2 2. 2 

If we are to consider acid re- 
generative processes, the above 
data provide the effective working 
ranges within which such proces- 
ses may be successfully employed. 


Scale Loss vs. Cooling Rate 

To return, for a moment, to the 
rod cooling operation, Knapp* has 
shown, as indicated in Fig. 5, that 
the percentage of scale loss on 5 
gage rod is a function of the aver- 
age cooling rate of the rod and of 
the carbon content of the steel, 
and this is in accordance with the 
theory outlined above. At rates of 
cooling less than 48 F per minute, 
equivalent to cooling from 1850 to 
1100 F in 10 minutes, the expected 
scale loss on various types of steel 
in 5 gage rod size would be as fol- 
lows: 
Low carbon, rimmed .08 C 2.6 per cent 
.38 C silicon killed 2.2 per cent 
-60 C killed 1.8 per cent 
It has been further shown that if 
the average cooling rate is in- 
creased to 414 per minute, equiv- 
alent to cooling from 1850 to 1100 
F in 30 seconds, these values be- 
come respectively 0.9 per cent, 0.8 
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per cent and 0.4 per cent. Our own 


studies in accelerated cooling have 


indicated similar values, and have 
shown that the weight of scale on 
rod is reduced by reeling at low 
temperatures according to Fig. 6. 
From these studies, we have deter- 
mined that not only is the amount 
of scale formed a function of 
reeling temperature, but the clean- 
ing time required is a direct func- 
tion of the scale constitution and 
thickness, and therefore a direct 
function of reeling temperature. 
oe = 

If the scale weight at the rod 
mill is kept at minimum value by 
accelerated cooling, most cleaning 
lines may increase their output by 
more rapid handling and baking, 
rather than by more tub capacity. 


Photomicrographic Studies of 
Scale Conditions 

It would appear reasonable to 
assume that the more porous na- 
ture of the Fe.O, layer and the 
amorphous nature of the FeO layer 
would, of themselves, assist chemi- 
cal reaction in acidic solutions. 
Fe,0,, it has been pointed out, dis- 
solves with difficulty and forms 
difficult-to-remove sludges. We 
have already indicated that because 


M m 
the relationship — divided by — 

D d 
is greater than 1 for iron, the 
oxide layer is in compression on 
the metal surface, and this con- 
dition may cause cracking if the 
compression strength of the film 
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Fig. 6 — Variation of scale loss on 5 gage rod with reeling tempera- 
ture. Curves are shown for 0.07 and 0.57 carbon steels. These values 
do not include accelerated air cooling to 1100 F * * s . 
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is low. It has been shown during 
our experiments that difficult-to- 
remove scale has a complete cov- 
erage in the Fe;0, layer and that 
those scales which may be easily 
removed are either cracked by their 
high compression values or have 
been broken away by bending in 
mechanical operation. In some 
plants it has been found desirable 
to normalize scaled steels in order 
to further increase the rate of 
growth of the FeO phase and cause 
cracking of the Fe;0, layer. 
2  ® 

Fe;0,, it will be recalled, is mag- 
netic and — being difficult to dis- 
solve — it may re-attach itself as 
a smut film to the iron after clean- 
ing. Organic inhibitors tend to pre- 
vent this in large measure, but 
some commercial inhibitors which 
do not have a high film deposit may 
still permit the formation of smut 
on the cleaned rod, and such a 
contaminant will cause great diffi- 
culty in drawing operations, as well 
as contribute to poor finish quality. 
The elimination or reduction of 
the tendency to form Fe,0,; smut- 
ting can be accomplished in direct 
ratio to the reduction of the 
amount of Fe,0, present, and this 
further, in turn, may be controlled 
by rapid rod cooling, by re-anneal- 
ing in a reducing atmosphere or 
by high inhibition in the pickling 
operation itself. 

x * * 

If the smut once forms and pre- 
sents a serious deterrent to draw- 
ing operations, the obvious way to 
remove it is to change the state 
of the oxide from magnetic Fe,0, 
to nonmagnetic amorphous Fe.Os. 
This can be done by wetting the 
batch of rods and leaving it in the 
air to rust to the red oxide, or by 
other oxidation methods. While 
such conditioning will remove the 
smut, it does not decrease the tend- 
ency for surface roughness which 
can occur during the re-cleaning 
operation, and care is necessary 
when such material is handled 
through poorly inhibited baths. 
Again, some inhibitors tend to 
smut the surface of themselves 
because of the fact that they de- 
posit a protective film, and for this 
reason many plants use cold un- 
inhibited muriatic acid as a bright 
cleaning dip for process wire clean- 
ing. 


“ 2 © 
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Two examples of difficulty in 
cleaning from actual case histories 
may well illustrate the above 
points. 


Case | 

A type of rod imported from the 
United Kingdom for special pur- 
poses continually exhibited poor 
cleaning characteristics. When so- 
lution of the scale was finally 
brought about, it was accompan- 
ied by a foaming of the bath which, 
in some cases, was likely to cause 
deterioration of plant equipment 
apart from loss of solution. An in- 
vestigation of this scale by photo- 
micrograph showed that the Fe;0, 
layer was almost completely un- 
broken around the circumference 
and that this impervious layer was 
thicker than normal, as shown in 
Fig. 7. Throughout the FeO mass 
were particles of unresolved iron 
which had been captured in transit, 
due to the fact that oxygen was 
cut off by the impervious Fe;0, 
layer. It would appear probable 
that these iron particles were re- 
sponsible for the formation of 
hydrogen which caused the bub- 
bling in the bath and the foaming 
of the surface protective liquid. 





Fig. 7 — Imported rod which gave long clean- 
ing period and foaming. The Fe,O, layer is 
unbroken, and metallic iron is dispersed through- 
out the FeO area, 500X. Etched in HCl and 
alcohol. * * ° . bg * * ° ° 


Case 2 

Two lots of .359-inch rod of the 
same heat of C-1006 analysis were 
prepared for drawing by chemical 
cleaning. One lot of these rods had 
been reeled at 1650 F at the rod 
mill and the other lot at 1585 F. 
The former lot could not be cleaned 
under normal conditions and re- 
quired as long as 90 minutes in the 
cleaning tubs before scale attack 
could be accomplished. The second 
lot, reeled at 1585 F, cleaned in 40 
minutes. Photomicrographs of the 
two structures are shown in Figs. 
8 and 9. It will be seen at once that 
the FeO layer is thicker in the case 
of the 1650 F material, but that 
the Fe,0, layer is almost com- 





Fig. 8 — C-1006, 0.359-inch rod, cooled to 1650 
F at the reels. Note impervious Fe,0, layer. 





Fig. 9 — C-1006 rod, same heat as shown in 
Fig. 8, but cooled to 1585 F at reels. Fe,O, 
layer is now broken to permit acid attack. 
FeO layer is thinner than that of Fig. 8 due 
to faster cooling. * ¥ * * * * * - 


pletely unbroken. When reeled at 
1585 F, the FeO layer is thinner 
than before and repeated breaks 
are visible in the Fes;0, layer. 


Mechanical Descaling 


Mechanical descaling may be ac- 
complished by multiplane bending 
to crack off the scale, or by me- 
chanical blast cleaning as_ per- 
formed by the Wheelabrator type 
operation. One simple multiplane 
mechanical descaler, as shown at 
Fig. 10 (A) and (B), is employed 
as a scale remover ahead of wire 
drawing for wire intended for 
welded fabric. Typical loads of 5 
gage rods were prepared by nor- 
mal rod cooling, by accelerated 
cooling by water to 1400 F and by 
accelerated water cooling to 1400 
F followed by air cooling. The ma- 
terial was then mechanically de- 
scaled and the scale was collected 
and weighed, with results as shown 
in Table 2. 

x* * * 

It is obvious from the finish pro- 
duced by such mechanical descal- 
ing that complete cleaning — of 
the type resulting from chemical 
cleaning — is not obtained. The 
variations between mechanical and 
chemical scale removal for 5 gage 
rod in various carbon ranges are 
of interest as shown in Table 3. 

& 

These values indicate that chem- 
ical descaling removes more of the 
scale, as would be expected, but 
further that cleaning by the mul- 
tiplane bending process is more 
efficient when the rod is water and 
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Fig. 10 A and B — Simple, mechanical de- 
sealer, “A” shows the rolls over which the rod 
bends, “B” shows the rod passing directly from 
the desecaler to the die stand on the wire draw- 
ing machine. 


TABLE 2 





Comparison of Scale R d Mechanically from 
Rods Cooled by Various Means 


Steel Gain 
Scale Loss Scale Loss per ton by 

Treatment per ton Percentage Cooling 
5 gage Rod C-1012 normal cooling 

coiled at 1530 F 25.91 lb 1.29 — 
5 gage Rod C-1012 water cooled to 

1400 F and air cooled for 

35 seconds 12.22 lb 061 13.69 Ib 
5 gage Rod C-1012 water cooled to 

1400 F 21.47 lb 1.07 4.54 |b 


air cooled as in condition C. 
a 
The form of the scale cracked 
from the rod by mechanical de- 
sealing under various conditions of 
cooling is clearly different in each 


‘TABLE 3 


Comparison of Scale Removal by Chemical and 
Mechanical Means on C-1012 


Scale Loss 


Treatment eee _ Mechanical _Chemical _ Difference 
A. C-1012 normal cooling to 
1530 F 1.29% 1.92% 0.63% 
B. C-1012 water cooling to 
1400 F 1.07% — — 
C. C-1012 water cooling to 
1400 F and air cooling 0.61% 0.66% 0.05% 


case, as shown in Fig. 11. The scale 
cracks from the rod reeled at the 
higher temperature in plates. As 
the reeling temperature falls, and 
as the rod is more quickly cooled 
thereafter, the scale cracks off in 
increasing fineness and in greater 
percentage of the total scale pres- 
ent. 
se .-¢ 

The microstructure of the vari- 
ous scales points to the develop- 
ment of breaks throughout the 
Fe,0, layer at right angles to the 
length of the rod as the reeling 
temperature is reduced, and 
reaches its limit when the rod is 
‘apidly cooled below the red heat. 
This again is in agreement with 
the theory of scale density and 
coverage stated above. 


Chemical Descaling 


The removal of rod mill scale by 
chemical means still applies, in 
most mills, as the principal meth- 
od of cleaning. Experimental evi- 
dence based upon actual rolling 
and cleaning was obtained on four 
types of rod mill scale by repeated 
actual cleaning of 4000-pound lots 
under normal working conditions 
in which loads were weighed care- 
fully before and after pickling. A 
typical straight-line batch clean- 
ing system is shown in Fig. 1. 

eS & = 

The above figures are in general 
agreement with the data provided 
in the section on Scale Loss vs. 
Cooling Rate, as demonstrated by 
Fig. 5. 


= & 


It will be obvious from the fore- 


going Table 4 that, on a mill out- 
put of 15,000 net tons of low car- 
bon rod there would accrue a re- 
duction of over 200 tons of scale 
per month. This represents almost 
121 tons of steel which can be 
saved at an average value of $12,- 
100 per month. The economic ad- 
vantage of reduced scale thickness 
will be obvious. The steel saving 
in pounds per ton for steel of vari- 
ous carbon groups is shown in Fig. 
12. 





TABLE 4 
Comparison of Scale Weight vs. Carbon Value and 
Treatment 
Scale Loss by Steel 
Chemical Weight Gain 
Scale Type Removal per ton 





A. 5 gage Rope .71—.75 C 
unpatented normal cooling 0.918% 


Al. 5 gage Rope .71—.75 C 


unpatented accelerated cooling 0.489 % 5.06 Ib 
B. 5 gage Rod Spring 134/178000 psi 

unpatented normal cooling 0.975% 
Bl. 5 gage Rod Spring 134/178000 psi 

unpatented accelerated cooling 0.332% 7.58 lb 
Cc 5 gage Rod C-1035 

unpatented normal cooling 1.091% — 
Cl. 5 gage Rod C-1035 

unpatented accelerated cooling 0.340% 8.86 lb 
D. 5 gage Rod C-1008 

normal cooling 1.916% _ 
D1. 5 gage Rod C-1008 

0.662% 14.79 lb 


accelerated cooling 


The Effect of Patenting 
On Pickling 

Wire mill operators will at once 
select “green,” as-rolled high car- 
bon rods as one of the most diffi- 
cult pickling problems facing the 
cleaning department, in spite of the 
fact that the scale is generally 
lower in weight percentage than 
that of low carbon steels when 
reeled at similar temperatures. We 
should expect that the higher car- 
bon value induces increased reduc- 
tion of the higher scales to FeO, 
but the fact remains that the thin- 
ner Fe,O, scale is tight and gener- 
ally free of breakage and such 


steels are difficult to clean. 
*x * x 


Patented rods which have been 
heat treated at 1800 to 1900 F and 
quenched in air or lead are gener- 
ally more readily cleaned. The ef- 
fect is not actually due to the heat 
treating operation itself, but rather 





Fig. 11 — Roll descaling of normal and accelerated cooled scales (actual size). The pile on the left results from normal cooling, 


coiling at 1530 F,. The center pile was from 


and air cooled for 35 seconds to 1160 F. 
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rod reeled at 1400 F. The pile on the right was water cooled to 1400 F. reeled 
7” * - + ~ * * +” * — 


* * as 
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Fig. 12 — Expected direct steel saving of various carbon steels by 
controlled reeling temperatures and accelerated air cooling. Values 
are shown in pounds per ton and percentage by weight. The 

‘ * hi 4 ‘ + ‘ 


curved line follows actual values. 


to the scale cracking operation per- 
formed as the rod or wire passes 
over the tension rolls at the take- 
up. The scale breakage which oc- 
curs here consists of removal, by 
cracking, of the tension and com- 
pression areas as the rod is bent 
over the tension rolls. A thick scale 
still exists, however, along each 
side of the rod. The scale condi- 
tions at each stage are shown in 
the photomicrographs, Figs. 13 to 
18 inclusive for C-1035 and C-1052 
steels. tok 

The patenting operation is shown, 
in part, in Figs. 19 to 21 inclusive, 
commencing with the rods at the 
furnace exit. On leaving the pat- 
enting furnace and travelling in 
air, the scale grows. Fig. 20 shows 
the water quench arrangement. 
Very little scale is removed in this 
area, since the rod has already 
cooled to below 1000 F before en- 
tering the water bath. The cracked 
scale is seen at the reel position 
where it has fallen from the ten- 
sion rolls as the rod passes to the 
block. kk * 

Two examples of the effect of 
patenting upon scale are shown in 
Figs. 7 to 12 inclusive. In Figs. 13, 
14 and 15 we have shown photo- 
micrographs of a C-1035 steel be- 
fore patenting, after patenting and 
after scale-breaking. Before pat- 
enting, the oxide layer has a thick- 
ness of only 0.00025 in. and is com- 
posed of approximately 40 per cent 
Fe,0, and 60 per cent FeO. Im- 
mediately after leaving the patent- 
ing furnace (Fig. 14) the scale is 
0.001 in. thick and is now composed 
of 80 per cent FeO and about 20 
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Fig. 183 — C-1035 steel. “Green” rod, as-reeled. 
5OOX, * * + * * * * + ‘ ‘ + 





Fig. 14 — C-1035 steel. Rod of Fig. 13, after 
passing through furnace, before passing over 
tension rolls at takeup. 500X. * * * * * 





Fig. 15 — C-1035 steel. Follows Fig. 14, show- 
ing structure of neutral zone after scale-break- 
ing. 500X. ‘ . * * + + . ' + 
per cent Fe,0;, and the new 
Fe,0, layer, due to the more rapid 
cooling by strand operation, has 
only one-third the thickness of the 
previous layer of similar analysis. 
In the third photomicrograph (Fig. 
15), we see that the scale, where 
still attached, is of the same rela- 
tive thickness, repeatedly broken 
through the Fe,0, layer and 
through the FeO layer where scale 


still exists on the periphery. 
2: & 


Figs. 16, 17 and 18 show a similar 
condition for a C-1052 rod. In this 
case the initial scale has a thick- 
ness of 0.001 in. as produced at the 
rolling mill. It consists of about 








Fig. 16. C-1052 steel green rod, as-rolled, nor- 
mal cooling. Note dispersed free iron, and fairly 
continuous Fe,O, layer. 500X. * eS * 





Fig. 17 — Same as Fig. 16 after passing through 
patenting furnace, Note growth and continuity 
of Fe,O, layer. 500X. ° 





Fig. 18 — Same as Fig. 17 after patenting and 
seale-breaking at tension rolls. Note broken 
Fe,O, layer in peripheral areas where scale re- 
mains at neutral zone. 500X, * * * * + 





Fig. 19 — Rods leaving patenting furnace. 
Strands cool to black heat rapidly, usually 
within 10 feet of furnace for 5 gage rod. * * 





Fig. 20 — Rods after patenting at water quench. 
The quench cools the rod so that it will not 
“shrink” onto the takeup reel. This cooling also 
assists ease of handling. Very little scale is 
removed in this area. * oo 8 Pee eee 


80 per cent FeO and about 20 per 
cent Fe,0,, with very little FeO; 
present. The Fe,0, layer is continu- 
ous, and areas of free iron are 
noted throughout the massive scale 
structure. In the second photomi- 
crograph (Fig. 17) we see that the 
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Fig. 21 — Takeup reels at patenting operation. 
The seale is cracked as the rod passes over 
the tension rolls, and falls to the floor, Note 
piles of scales below the blocks. * * * * 


scale has grown 50 per cent in 
thickness by patenting, and that 
the structure is now about 90 per 
cent FeO. There is less unresolved 
iron, but the Fe;0, is still fairly 
continuous. In the last photomicro- 
graph (Fig. 18), after reeling over 
the tensioning rolls, we have the 
same thickness of scale in the few 
areas where it still exists, but the 
Fe,0, layer has been broken up 
and there are many entries through 
which the FeO layer may be at- 
tacked by acid solution. 
x * * 


Photomicrographs of the green, 
as-rolled rod, reeled at 1530 and 
1300 F, are shown in Figs. 22 and 
23 respectively. These indicate 
that if accelerated cooling is em- 
ployed by reeling at 1300 F and air 
cooling according to the S-curve for 
the steel concerned, a new condi- 
tion is brought about in which the 
surface scale is cracked, and the en- 
tire scale weight and thickness are 
reduced as shown in Table 5. Such 
scale will grow once more during 
patenting and the greater part will 
be removed by tension rolls as be- 
fore. 





Fig. 22 — Tire wire rod, 0.77C, water cooled to 
1300 F, reeled and air cooled, Fe,O, layer is 
cracked, permitting entry to lower oxides. Thick- 
ness less than half that of normal cooling. 500X. 





Fig. 23 — Tire wire rod, 0.77C, normal reeling 
at 1530 F. Fe,O, layer thicker and more con- 
tinuous than in Fig. 22. 500X. * * * * * 


The points which have been ob- 


1554 


TABLE 5 


Comparison of Scale Loss on Green, Patented and 
Controlled Cooled Rod 


Green — as rolled 330 F Ne 25% 50.4 mins 8% aid 24% Fe 
Patented — air cooled 30 F No 0.22% 30.1 mins. 0.0% acid 2.3% Fe 


Controlled cooling 1300 F Yes 0.20% 15.3 mins 110% acid 43% Fe 


served from this portion of the 
study are: 


(a) High carbon rods, as rolled, when 
reeled at 1530 F, are difficult to 
clean due to an impervious scale 
surface of Fe,O, which is tight and 
free of surface cracks. 





(b) Similar rods, when patented after 
rolling and reeling at 1530 F, grow 
further scale body during patent- 
ing. The greater part of the scale 
is removed by cracking during re- 
reeling at the patenting furnace 
takeup. While the scale weight is 
low, it is thick where not removed 
by tension and compression forces 
induced by tension rolls. 


(c) If such rods are cooled by water 
and air, and reeled in the rod mill 
at 1300 F, the seale weight is sim- 
ilar to that of patented rods, but 
uniformly distributed and cracked 
throughout. Scale removal is readily 
accomplished in about half the time 
required for patented rods. 


(d) It would be desirable to lower reel- 
ing temperatures even on rods which 
are to be patented. This would re- 
duce the scale thickness on the “un- 
cracked” areas and still provide a 
saving in reducing steel loss by con- 
version to original scale. 


Summary 


1. By a review of the theory of 
scale formation, insofar as it con- 
cerns wire rods, we have shown 
that under normal conditions the 
surface scale produced by heating 
at the billet furnace, rolling, reel- 
ing and cooling is normally in 
compression. 

x k * 

2. We have indicated, by refer- 
ence to the literature, the mechan- 
ism by which scale forms and the 
relationships between changes of 
time and temperature, showing 
that time increases the film thick- 
ness according to a parabolic re- 
lationship, while the effect of tem- 
perature is exponential. 

x * * 

3. References have been given 
from literature which show the 
effects of atmospheres and ana- 
lysis upon scale formation. 

2 & ® 

4. A consideration has been made 
of the rates of solubility of the 
various scales and we have shown 
that difficult-to-clean material fre- 
quently possesses these character- 
istics because the Fe,0, layer is 


relatively insoluble in sulphuric 
acid, and it is not possible for the 
acid to reach the soluble FeO 
layer readily. 

x * * 

5. We have considered the char- 
acteristics of the rise of iron value 
in an actual pickling bath and have 
verified the conclusion that FeSO, 
has an inhibitory effect upon the 
attack of the steel base and that 
the conditions under which a bath 
must be emptied are a function of 
saturation of the solution with 
FeSO,; the lowering of acid con- 
centration at workout is necessary 
in order to achieve maximum solu- 
bility. We have also indicated that 
this data will provide an operating 
procedure for regenerative control 
of batch pickling systems and could 
be extended to the control of con- 
tinuous systems. 

* * * 

6. The results of experiments on 
accelerated cooled rods have indi- 
cated a feasible method of reduc- 
ing scale thickness and increasing 
yield at the rod mill with attend- 
ant savings. 

* x * 

7. The scale constitution princi- 
ple has been used to explain the 
formation of smut or “carbon” on 
cleaned rods. 

x* * * 

8. The effect of low reeling tem- 
peratures on simple mechanical 
descalers has been indicated, and 
typical cases of rod cleaning dif- 
ficulties have been reviewed and 
explained. 

* * * 

9. We have indicated that me- 
chanical descaling is less efficient 
than chemical, but that the effi- 
ciency of mechanical descaling may 
be improved by lowering the reel- 
ing temperature at the rod mill 
and by subsequent accelerated 
cooling to black heat by air or 
water. 

x * * 

10. We have studied the effect of 
patenting upon the pickling opera- 
tion and have shown that, contrary 
to general expectation, the thick- 
ness of the patented scale is great- 
er than that of the “as rolled” scale, 
even under normal reeling condi- 
tions without accelerated cooling. 
We have reviewed the scale forma- 
tion which results from patenting 


(Please turn to page 1589) 
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THE ELECTRIC WIRE & CABLE SECTION 
of 


THE WIRE ASSOCIATION 


The committee, appointed by the Association’s Board of Directors, the Electric Wire and Cable Man- 
agement Committee, extends to all persons interested in and concerned with the production of 
insulated wire and cable a cordial invitation to join with them in promoting the progress of this 
branch of the wire industry. This Management Committee presently is comprised of: 


Harold W. Adams, Director 
Electrical Conductor Products 
Reynolds Metals Co. 

6601 West Broad St. 
Richmond, Va. 


David Barr, Plant Eng. 
National Electric Div. 
H. K. Porter Co. 

338 14th Street 
Ambridge, Pa. 

Grover W. Brown, Mgr. 
Machinery Devel. 

The Okonite Co. 
Passaic, N. J. 


Charles M. Fredrickson, Technical Dir. 


Southern Electrical Corp. 
P. O. Box 989, Chattanooga, Tenn. 


Alfred Garshick, Devel. Eng. 
Boston Insulated Wire Co. 
65 Bay St., Boston 25, Mass. 


J. K. Gillett, Pres. 
Industrial Equipment Co. 
Box 706, Englewood, N. J. 


Duncan M. Gillies, Pres. 
Duncan M. Gillies Co. 
66 Central St. 

West Boyleston, Mass. 


James S. Higgins, Plant Eng. 
Copper Div. 

Walker Brothers 
Conshohocken, Pa. 


CHAIRMAN 


Clement C. Lawson, Plant Facilities Eng. 


Bell Telephone Laboratories, Inc. 
Murray Hill, N. J. 


MEMBERS 


R. W. Higginbottom, Chief Cable Eng. 


Triangle Conduit & Cable Co. 
P. O. Box 711 
New Brunswick, N. J. 


Alexander A. Kerr, Supt., Prodn. 
Electrical Wire Div. 

John A. Roebling’s Sons Corp. 
Trenton 2, N. J. 


C. L. Kessler, Chief Works Met. 
Aluminum Company of America 
P. O. Box 150, Massena, N. Y. 


Urbain J. H. Malo, Technical Dir. 
Narragansett Wire Co. 

1102 Main St. 

Pawtucket, R. |. 


Glen J. Moher, Process Eng. 
Canadian General Electric Co. Ltd. 
107 Park St., Peterboro, Canada 


W. R. Moyers, Chief Eng. 
Wire Engineering Dept. 
Western Electric Co. 

P. O. Station B 

Buffalo 7, N. Y. 


J. C. Murray, Jr., Vice-President 
Crescent Insulated Wire & Cable Co. 
319 N. Olden Ave. 

Trenton 5, N. J. 


Sidney Rolle, Cons. Met. Eng. 
32 Snowden Lane 
Princeton, N. J. 

David M. Schmid, President 
Techalloy Co., Inc. 

Rahns, Pa. 


Benoit J. Sirois, Met. Eng. 

Phelps Dodge Copper Products Co. 
Bayway & Front Sts. 

Elizabeth, N. J. 


H. S. Spaulding, Technical Supt. 
Kaiser Aluminum & Chemical Corp. 
P. O. Box 671, Newark, Ohio 


Roger T. Stafford, Project Engineer 
Kennecott Wire & Cable Co. 
Phillipsdale (Rumford 16), R. 1. 


Michael M. Suba 

Product Sales Mgr.-Polyolefins 
Union Carbide Plastics Co. 

270 Park Ave., New York 17, N. Y. 


J. E. Thomas, Mgr., Brockville Div. 
Phillips Electrical Co., Ltd. 
Brockville, Ont., Canada 


Dr. Robert C. Williams 
Vice-Pres.-Research 

The lronsides Co. 

270 W. Mound St., Columbus 15, Ohio 


Marshall V. Yokelson, Chf. Met. 
General Cable Corp. 
Bayonne, N. J. 


The committee arranges for papers for regional meetings and the Annual Convention, reviews them 
to see that they are desirable as to subject matter and quality, and formulates policies that will promote the 
best interests of insulated wire production personnel. Recent authorization to increase the membership 
to twenty-five will be implemented by further appointments in the near future. 


You are invited to send for a booklet describing 


the activities of The Wire Association 
membership application card. 


THE WIRE ASSOCIATION 


and a 


RICHARD E. BROWN, EXECUTIVE SECRETARY 


453 Main St. 


NOVEMBER, 1960 


Stamford, Conn. 
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FLGING 


DIAMOND 
RECLAIMING 


SERVICE 
CAN FIND 
IT 


ELGIN NATIONAL 


Every year it is estimated over eight million dollars in diamond 
goes down the drain in plants that grind and polish with industrial 
diamond but don't rely on Elgin’s ability to recover these precious 
particles. Why let this happen to you? Write today for complete 
information. Or, better yet, ask Elgin to study your whole operation 
from the standpoints of quality and economy. 


WE'RE QUALIFIED AND EQUIPPED 


Here's what you do... send us your diamond bearing waste ina 
sealed drum. We guarantee to return all of the diamond content 
recovered. This diamond is cleaned and regraded to specifica- 
tions conforming to those of the Bureau of Standards and, upon 
request, re-compounded with the specified Elgin DYMO vehicle. 
Either way, there’s no diamond loss, and purity is assured. 


INVESTIGATE ELGIN’S ASSAY SERVICE 


Send a sample of your diamond bearing waste to us and we will 
assay the potential recovery. This can be a big money- saver! 


WATCH COMPANY 


ELGIN, ILLINOIS 


CANADIAN DISTRIBUTOR: B.S.A. TOOLS, LTD., 228 Norseman Street, Toronto 18, Ontario 
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In this department will be published helpful hints on how to do things and the questions asked by our readers on 
| wire processing problems, together with the answers and comments thereon received from the field. In no instance will the 
identity of the persons asking for advice or of those supplying it be published. 

Our readers are invited to send helpful contributions and to submit questions on their technical problems to the Editor. 
These will be answered from information on hand or from the field, when it becomes necessary to secure counsel from that 





Stainless Steel Solves Special 
Cold Heading Problem 


A 50 percent increase in the pro- 
duction of special cold headed in- 
serts has been achieved by C. 8. M. 
Screw Products Co., Chicago, by 
the selection of a suitable grade of 
stainless steels, from which the in- 
serts are made. 

* * * 

The newly developed product, an 
insert with a split head collar of 
stainless steel, is molded into a 
plastic handle with threaded end 
extended. 


anil VA 


Split head collar insert for plastic handles. * 





Initially, the insert was made 
from carbon steel and brass. Then 
it was produced from a stainless 
steel for high strength. The origi- 
nal stainless grade, however, 
caused premature galling of dies 
and non-uniform parts. 


x * * 


Tests of other grades resulted in 
the selection of Carpenter Stain- 
less No. 10 and Type 430 stainless 
grades, which solved the produc- 
tion problem. They now are cold 
headed at the rate of 5,000 to 
6,000 pieces per hour, double the 


previous rate. 
* * * 


RE 
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The manufacturer of the inserts 
attributes its smooth production 
runs to the uniform copper coating 
on the cold heading wire and to the 
mechanical properties of the steels 
themselves. 

* * * 

The stainless No. 10 alloy is a 
modified austenitic 18-8 chrome- 
nickel steel that is particularly use- 
ful for cold headed and upset parts 
because it work-hardens more 
slowly than any of the conventional 
18-8 analyses. It has been found 
useful for cold headed parts that 
must remain non-magnetic after 
severe cold working. Type 430 
stainless is also extremely ductile 
and suitable for the mass produc- 
tion of cold headed parts. 

x * * 

This insert, molded to the plas- 
tic, greatly increases the holding 
power and strength of the finished 
fastener. The fastener is used for 
non-slip handles on electrical appli- 
ances. 


Glycerine Use in Electroplating 
Technical Literature and _ re- 
cently issued U. S. patents indi- 
cate that glycerine’s role in the 
metals field is firmly established. 
* * x 
The method for electrodeposi- 
ting molybdenum on ferrous and 
metal surfaces (U. S. ,2,943,029) 
uses a bath consisting essentially 
of glycerine, alkali hydroxide and 
molybdenum oxide, the hydroxide 
and molybdenum oxide each com- 
prising between 1% and 12% by 
weight of the glycerine. 
* *x * 
U. S. Patent 2,931,758 describes 
a method for simultaneously elec- 
trodepositing indium and gallium 


in a specially-formulated electro- 
lyte made of a halide of trivalent 
indium, a halide of trivalent gal- 
lium, a conductivity enhancing salt, 
and glycerine as the organic sol- 
vent. 

* x. & 

Another patent (U.S. 2,900,313) 
cites glycerine’s use as a compo- 
nent as an addition agent for in- 
creasing the operating speed of 
plating baths. Ammonium molyb- 
date, in a concentration of one to 
three ounces per gallon, is mixed 
with one to two ounces per gallon 
of glycerine, and a current density 
in the range of 80 to 225 amperes 
per square feet of cathode is passed 
through the solution. 

ar ee 

Recent reports on Russian plat- 
ing work (Chemical Abstracts, 54,- 
12,11755) also deal with the addi- 
tion of glycerine to the electrolyte 
in electroplating light copper from 
sulphuric acid baths, and its effect 
in electroplating zinc from sul- 
phate electrolytes. 


Lubricant for BX Cable Strip 


Lubricating BX cable stock prior 
to the cladding or winding opera- 
tion involves some requirements 
that would seem impossible to 
meet. The lubricant must with- 
stand the tremendous pressure ex- 
erted on the strip; the galvanizing 
must not be removed by the pres- 
sure and friction, and when the 
finished cable leaves the cladding 
machine and arrives at the inspec- 
tion station, it must be dry. 

& & & 

That was the problem of a wire 
and cable plant about three years 
ago. 


Their complaints about the lub- 
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DESIGNED INTO OUR WIRE 
DRAWING MACHINES 


One U.S. PowerGrip “Timing” Belt recently replaced 9 V-Belts on a 
single machine. We now offer you many improvements — our machines 
run quietly. No vibration. No Lubrication. Belt always retains perma- 


nent center distances. Eliminates the need for periodic adjustment and 


inspection. 


Wire Machinery Tue. CHICAGO 32, ILL. 
Phone: POrtsmouth 7-2508 





39407 S. KNOX AVE., 





ricant they were using at that 
time were that it turned rancid in 
a short time, stained the cable 
with black greasy deposits which 
accumulated on the machine, and 
it frequently separated without 
warning and lost its lubricating 
qualities. After many tests, the 
formula settled on, and still in use, 
is one part Oakite 12 to six parts 
water. This lubricant is made up 
in a trough through which the 
strip passes on its way to the 
cladding machine. Tests indicate 
that the galvanizing is unharmed. 
Finished cable passes the 300- 
pound pull test. Very little heat 
is generated. By the time the 
250-ft. coils leave the machine and 
arrive at inspection, no trace of 
lubricant remains. 

Courtesy of Oakite News Service 


Thermoplastic Uses Growing 
Hot rodders are now using ig- 
nition wires covered with trans- 
parent thermoplastic insulation, 
clear, or in brilliant colors. 
x *k * 


In addition to its sparkling ap- 
pearance this insulation offers ex- 
cellent dielectric protection, is 
readily handled, and its smooth 
surface is easily cleaned by wiping. 
Also the thermoplastic is com- 
pounded to be self-extinguishing 
so that while the insulation may 
melt it will not burn. 

ee = & 


This is just one instance of the 
increase in the use of thermoplas- 
tics dring the past decade. Wiring 
harnesses which supply power for 
the many accessories on today’s 
cars, controls for outboard motors, 
cords for lamps and small appli- 
ances, building wire, and connec- 
tions for electronic equipment all 
use large quantities of plastic in- 
sulations. 
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A major reason for the change 
to plastics is the variety of colors 
available. Bright and of uniform 
shade, the wires will not fade or 
discolor because of age, heat, or 
sunlight. Using a group of wires 
of different colors provides ready 
circuit identification and, for spe- 
cial purposes, parallel or diagonal 
stripes in contrasting colors may 
be specified. 

*x x * 

By a proper choice of plastic, 
wires are produced to withstand 
continuously temperatures up to 
105°C.; a modification in com- 
pounding will permit the insulation 
to retain low temperature fiexi- 
bility. The thermoplastic materials 
may be soft or semi-rigid and if 
greater abrasion resistance is 
required this may be provided for 
in the compounding. No outer 
braid or lacquer coating is neces- 
sary and the surface of the wires 
is dry, tough, and smooth. 

2 


Specified originally by some man- 
ufacturers because of its lower 
cost, thermoplastic insulated wire 
has established its position by con- 
tributing quality and reliability in 
a wide range of applications. 
Courtesy of Autolite Engineering Letter 


Brass Plating of Stainless Wire 


Manufacture of stainless steel 
wire with electroplated brass finish 
has been achieved successfully by 
National-Standard Co. 

— = 

The plated brass finish, said not 
to have been available before on 
stainless wire, combines the ad- 
hesion of brass to rubber with the 
corrosion resistance of stainless. 


. 2:2 


Stainless has been very difficult 
to plate with brass, particularly 
stainless types of wire that must 


flex in service. This process also 
produces an adhesion between the 
brass plating and the stainless sur- 
face that exceeds the adhesion be- 
tween the brass and rubber. 

« & <& 

Initial applications are expected 
in high-pressure hose (where 
braided wire construction provided 
only mechanical protection in the 
past) and in timing belts (where 
wire reinforcement was previously 
impractical due to the poor adhe- 
sion qualities of stainless steel wire 
needed for corrosion protection). 


& *& «& 


This new electro-plated stainless 
wire is supplied on all common 
types of stainless, ranging from 
0.007 in. to 0.103 in. diameter. The 
wire, put up in dessicated drums, is 
furnished in coils or on spools ac- 
cording to customer wishes. The 
new wire is priced approximately 
10% above ordinary stainless, the 
prices depending upon wire size. 


Polishing Panel Pins 


QUESTION 


We are manufacturers in India 
of wire product, making nails, 
panel pins, shoe tacks, etc. 

x *« * 


We have been having difficulty 
in securing a good shine on panel 
pins when polishing them with 
sawdust. Can you suggest a better 
polishing medium? 


ANSWER 


Sawdust is not considered to be 
too effective a polishing agent and 
most concerns desiring to secure 
a fine finish on products like panel 
pins use what is called “mazo” in 
their tumbling barrels. 


(Please turn to page 1589) 
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Outmoded Tax Laws 
imperil Creation of Jobs 


America’s job-creating economic 
growth is being stunted by out- 
moded tax depreciation laws that 
critically hamper U. S. industry 
in replacing one-third of its 
machines considered  technologi- 
cally obsolete, a survey disclosed 
July 31. 

* * * 

The survey by the American 
Economic Foundation covered the 
opinions of 33 leading business 
and industrial organizations and 
companies which presented testi- 
mony before the 1960 House Ways 
and Means Committee hearing on 
depreciation policies. 

2 FR 

The principal conclusions of 
these business and industrial lead- 
ers were: 

(1) Unless the tax depreciation laws are 
liberalized to give incentive to in- 
dustry for investment in new ma- 
chines, the United States economy 
will fail to grow fast enough to in- 
sure our prosperity and to meet the 


challenge by the Soviet Union for 
world industrial leadership. 










Telephone: 


West Boylston TEmple 5-4445, 5-4444 
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(2) Present tax allowances do not take 
into account the twin problems of 
obsolescence and _ inflation which 
make it increasingly difficult for 
industry to acquire capital for re- 
placement. 

(3) The United States — burdened by 
$90 billion worth of aging and in- 
efficient industrial tools — will con- 
tinue to lose markets abroad and at 
home to foreign competitors who 
enjoy the double advantage of low 
pay-seales and greater tax write-offs 
to modernize their plants. 

* k 
The statements made before the 
House Committee — which all 
agreed that reform was vitally 
necessary — probably indicate the 
results of the government’s own 
survey which would show over- 
whelming support for liberalized 


depreciation changes. 


Translations Available 


The following translations may 
be secured from the British Iron 
& Steel Industry Translation Serv- 
ice, The Iron & Steel Institute, 4 
Grosvenor Gardens, London, S.W. 
1, England. Prices follow each 
item. 


1609 Investigation of the quality of con- 


1610 


1611 


1613 


tinuously cast steel ingots 


N. A. NIKOLAE\ 

pp. 49-61. (£6 10s. od.) 
This reviews factors which determine the 
quality of the continuously cast product 
and discusses the optimum shape of cast- 
ing (comparing rounds, squares, ovals 
and slabs). (Abstract J.1S.1., 1958, June, 
p. 180e.) 


Design of the continuous casting 
plant at Novo Tula 
V. P. DRUZHININ 

pp. 62-66. (£2 15s. od.) 
The author gives details of the vertical 
continuous casting machine at Novo Tula 
(south of Moscow) for producing 24 in. 
by 8 in. slabs at speeds of up to 7 ft. per 
minute. Conditions for obtaining good 
surface and structure are outlined. (Ab- 
stract J.LS.L., 1958, June, p. 180c.) 


Investigation of the quality of con- 
tinuously cast steel 
N. L. KOMANDIN 

pp. 73-83. (£5 15s. od.) 
The mechanical properties of continu- 
ously cast billets after normal degrees of 
hot working are discussed. Small cracks 
are completely welded up during hot 
working, even with small reductions. 
Cracks appear to be the result of very 
high stresses in the billet during the 
last stage of solidification. This can be 
remedied by careful control of with- 
drawal and water consumption for sec- 
ondary cooling. (Abstract J.I.S.1., 1958, 
June, p. 180c.) 


Basie factors affecting the tech- 
nology of continuous steel casting 
with a moving mould 
I. YA. GRANAT 

pp. 145-155. (£5 15s. od.) 
Deals with the mathematics of the move- 
ment of the solidification front for vari- 
ous shapes of products, the strength of 
the casting shell, the formation of the 
axial zone and the question of mould 
wall thickness. (Abstract J.1LS.1L, 1958, 
June, p. 181a.) 
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1658 


Peculiarities (and defects) of the 
formation of billets produced by 
continuous casting 
0. D. ZIGEL 

pp. 164-177. (£5 15s. od.) 


An investigation of the mechanical 
properties of steel during solidifi- 
cation. 
An analysis of the process of the 
formation of hot cracks during 
continuous casting 
L. M. POSTNOV and B. B. GULYAEV 
yp. 212-222. (£6 os. od.) 
The effect of carbon content on hot work- 
ability is discussed, especially in rela- 
tion to hot cracking. The properties of 
the solidified shell of the continuous cast- 
ing and the effect of stresses is discussed. 
(Abstract J.LS.1L, 1958, June, p. 181b.) 


On planning scientific investiga- 
tions on the continuous casting 
process 
A. M. SAMARIN 

pp. 267-270. (£2 15s. od.) 
Many of the problems which will have 
to be solved before continuious casting 
becomes commercial are touched on. 


[hese inciude mould design, protection 
against oxidation, a complete study of 


the properties of liquid metal and auto- 
mation of the process. The necessity 


for carefully co-ordinating research is 
stressed, (Abstract J.1.S.1, 1958, June, p. 
181b.) 


Reducing segregation in rimming 
steel. 1 — Blowing oxygen into 
ingots 
SHAO HSIANG-HAU and PANG YUEH 
CHU 


Acta Met. Sinica, 1958, (2), pp. 98-109. (£9) 


Graphical method for determining 
forces and power requirements in 
drawing bars and tubes 
H. MAKELT 
Industrie-Anzeiger, 1959, May 19, pp. 28 
31. (£3 os. od.) 
The graphical method described permits 
a ready caleulation of data in respect of 
forces and power requirements both for 
simple and multiple drawing processes. 
These data are sufficiently accurate for 
practical purposes and have been con- 
firmed by experiments on draw benches. 
(Author’s summary.) 


Surface roughness of hot-worked 

and cold-drawn steel tubes: 

I. Basie considerations, influencing fac 
tors and definitions; 

II. Development of surface 
hot working (Ehrhardt 

III. Development of surface 
cold plastic shaping. 

H. MUHLENWEG 

Stahl u. Eisen, 1959, Nov. 26, pp. 1792- 

1800 (I, II); Dee, 10, pp. 1844-1852 (III). 


quality in 
process) : 
quality in 


I. Connection between plastic shaping 
processes and surface changes. Methods, 
criteria and equipment for the measure- 
ment of roughness. Surface formation in 
free and in confined shaping. Influence of 
sliding characteristics, I]. Hot shaping by 
the Ehrhardt process. Influence of in- 
dividual operations in the process on the 
development of the inside and outside 
surfaces of the tube. Mutual influences 
of tool and workpiece on the surfaces. 
III. Development of outside and inside 
surface in cold shaping. Influence of 
reduction in diameter, wall thickness, die 
angle and initial surface in sinking, plug 
drawing and mandrel drawing. Surface 
change in the case of several passes with- 
out intermediate annealing. Influence of 
annealing and pickling and of different 
separating layers and lubricants. Con- 
cluding remarks, (Author’s summary.) 


Effect of low temperatures on the 
strength of eleven plain carbon 
steels (up to 0.12%C) under bi- 
axial stressing 
A. KRISCH 
Arch. Eisenhut., 1960, Jan.., pp. 19-24. 
(£3 15s. od,) 
Tensile and internal pressure tests on 
specimens of eleven plain carbon steels 
(up to 0.12%C) in the normalized and 
aged condition at room _ temperature, 
—30°C and —70°C. Comparison of data 
on the yield strength and tensile strength 
with strain energy hypothesis. (Author’s 
summary.) 
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BARTE LL 


Frames are constructed of hot 
rolled shapes and plates to 
form a rigid box structure. 
Barrel is extruded 6062T-6 
aluminum — Smooth starts 
through slip clutch driven by 
7% H.P. motor — Operators 










Also available in 6, 7, 12 
and 18 bays. Spool sizes: 
842" dia. with 6/2” traverse. 


control station at front of machine — Main power control center at 
drive end — Electronically controlled automatic stop energizes solen- 
oid operated brakes in event of wire breakage — Spool cradles and 
associated parts are completely interchangeable from one machine 
to another — Tungsten carbide wire guides throughout — Lay from 


¥% in. to 5 in. long. 


e CATERPILLAR CAPSTANS 
RE-SPOOLERS 


PLATING EQUIPMENT 


BARTE LL 


e SINGLE AND MULTIPLE HEAD 


e TAKE-UP & PAY-OFF STANDS FOR 
e WIRE STRANDERS 



















This Take-Up is belt-driven, the 
drive originating from a slip clutch 
located outside the capstan box. 
Electrically operated traverse ad- 
justable from zero to maximum 
reel width. Accommodates reels 
up to 30” dia. Speed selector 
sheave adjusts lay on reel to suit 
diameter of finished strand. 

WE ALSO DESIGN AND BUILD 


SPECIAL EQUIPMENT TO MEET 
SPECIFIED REQUIREMENTS 
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Apco Steel Reels Meet ALL Specifications 


















All Sizes . . . All Shapes of Apco steel reels, 
spools and bobbins are available to meet 
your exact wire handling and processing 
specifications. Designed and machined 

fo close tolerances, Apco reels run 
true on the arbor for smooth spool-out 

at high speeds. Safe, strong, long- 
wearing all-steel reel construction gives 
you a production package that won’t gouge or 
burr . . . stops breakage, trapping, wire 


waste . . . keeps machine downtime 





and maintenance to the minimum. 


Tell us your wire or wire han- 
dling problems. Apco has the 
answer that will pay off in 
substantial on-the-line econ- 


omies. Prompt delivery, too. 


Write, wire or phone collect. 





Canadian 
Representative: 
HUGH P. WILLIAMS & CO. 
47 Colbourne Street, West 2 
Toronto, Ontario, Canada 


Pacific Coast 
Representative: 
GORDON PROFFITT 
World Trade Center 
Ferry Building 
San Francisco 11, Cal. 


COMPANY 
LAMB STREET, ATTLEBORO, MASSACHUSETTS 
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New Spring Machine 
Announced by Baird 


The Baird Machine Co., Strat- 
ford, Conn. has announced a new 
spring coiler, the “Baird Spring 
Generator,” that offers new cost- 
saving opportunities in the produc- 
tion of springs, clips, clamps, coils 
and other products from wire in 
the .008” to .034” range. 

— SS 2 

Standard spring coilers form 
springs only, with loops having to 
be made as a separate operation. 
The Baird Spring Generator forms 
the springs and loops in one con- 





Baird Spring Generator 


tinuous operation on each end of 
the spring. These loops may be 
varied, by simple adjustments, so 
that closed, open, extended hooks, 
etc., may be produced. 


a 


Production rates, because of a 
variable speed drive, will run from 
720 to 6400 pieces per hour. The 
machine weighs 420 pounds and 
occupies a floor space (less wire 
supply reel) of only 22” x 27”. Spe- 
cial tooling can be acquired on 
order. Full details can be secured 
from The Baird Machine Co., 1700 
Stratford Ave., Stratford, Conn. 
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Engineer's Vest Pocket Book 


An engineer can’t carry in his 
head all the information he has 
ever learned, but he can carry 
in his pocket all the information 
crammed into the “Engineer’s 
Vest-Pocket Book.” 


* * * 


Whether you are looking for the 
formula for the Binomial The- 
orem, the properties of structual 
steel, the strength of gear teeth, 
the properties of saturated and 
superheated steam, the resistance 
of immersed body moving through 
fluid, thermal stress, resistance, 
veniers, cost estimating, proper- 
ties of minerals, chemical solu- 
bility, or any of the other 250 
main items and 47 important 
charts, you will find the informa- 
tion in the 192 pages of this handy 
(254 x 514) book. 


* * * 


There is an alphabetical index, 
an index of charts and tables, as 
well as 12 marginal indexed head- 
ings: Mathematics, Building, Me- 
chanics, Heat, Hydraulics, Pipes, 
Electricity, Surveying, Costing, 
Mining, Chemistry, and Miscel- 
laneous. Everything has been done 
to make it easy for you to find 
what you need. 


a *€ & 


Copies may be purchased from 
Oppenheimer Publishers, Inc., 4805 
Nelson Ave., Baltimore 15, Md., 
for $.90 each. 


New Roller-Gliding Overhead 
Track Switches 


The Cleveland Tramrail Division 
of the Cleveland Crane & Engi- 
neering Co., Wickliffe, Ohio, has 
just put into production two new 
overhead track switches designated 
as Types K and L. Designed for 
loads of 2000 lbs. to 4000 lbs. 
capacity, the switches have fea- 
tures that aid safety, ease of op- 
eration and ensure long life. 


x & @& 


They are of rugged construction, 
assembled in jigs to assure ac- 
curacy and permanency of align- 
ment, and to minimize the failures 


PRE-FINISHED FOR LOWER Cosy bd 
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2ws of selected standard and special! shapes available 


equals lower production costs 
with CONTINENTAL® round and special shaped wire 


Face up to the pleasant fact that you can often shave your production 
costs appreciably—and win extra sales—by choosing the right shape in 
wire. You save because you eliminate forging, stamping, rolling or ma- 
chining operations. What's more, you can get these ready-made shapes 
(and many others than shown) in bright, galvanized, coppered, liquored, 
or tinned finishes that save further in polishing and plating. If you use 
low and medium low carbon steel wire in any shape, form or finish, by all 
means learn what Continental can offer you. We have tr PEte 

solved literally thousands of problems involving wire. 


con 
We'd love to have a shot at solving yours. peo 





Write for free copy of our new wire manual 


CORPORATION 


The right shape plus the right finish 


a 





due to repeated shock loads, vibra- 
tion and twisting strains that are 
normal. 


PRODUCERS OF: Manufacturer's Wire in many sizes, tempers. and finishes, including Galvanized, KOKOTE 
Flame Sealed. Coppered, Tinned, Annealed, Liquor-Finished, Bright and special shaped wire. Also Welded 


Wire Reinforcing and Galvanized Fabric, Nails, Continental Chain Link Fence, and other product 
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what they're doing in the 


DIE ROOM NOW! 
NEW DYKREX 


DIE SERVICING & FINISHING MACHINE 
FOR REFINISHING LARGE DIES 








UP TO 7'2 INCH CASINGS 





DYKREX Engineers 


have done it again! Instead of using a Special Large 
Lathe, Internal Grinder and then Hand finishing 
LARGE Dies; NOW your Dies up to 71/2” in diameter 
can be finished in your own Die Room with this New 
Dykrex Die servicing machine. 


DYKREX wire die finishing machines 


The Standard of the Wire Industry 





DYKREX CORP. OF AMERICA 


Manufacturers & Engineers 


17-19 Grove Street & Montclair, N. J. 


(Newark Suburb) 
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The inner track-carrying frame 
rides on anti-friction rollers and 
a strong latch mechanism holds 
the switch firmly in_ position. 





Type K Track Switch 


Safety guards are provided to pre- 
vent carriers from running off 
open ends of incoming rails. 


a & BR 


Types K and L Switches are 
made for left-hand, right-hand and 
three-way operation ; for manually- 
operated and motor-propelled sys- 
tems. The switches may be shifted 
by hand, electric or air power. 


New Wire Brazing Unit 


Of special interest to wire manu- 
facturers and users of copper wire 
is the new electric carbon-block 
brazing unit for joining both solid 
and stranded copper wires offered 
by M. G. Steele Company, 312 
North George St., Rome, N. Y. 


7 2 


This pedestal type unit is in- 
tended for use by the operator in 
a standing position. It is portable, 
weighing around 50 pounds. The 
unit makes use of 115 volt — 60 
cycle current and has capacity for 
brazing wires from No. 30 to No. 
16 A W G, either stranded or solid. 
It is rugged and is designed to 
withstand the rigors of use in the 
wire mill and factory. Maintenance 
requirements are low. 


a 85.9 


The brazer is especially adapt- 
able to stranding, cabling or re- 
spooling operations in the copper 
wire mill. It is simple to operate 
and produces dependable joints of 
high tensile efficiency. The loss of 
electrical conductivity resulting 
from such brazed joints is negligi- 
ble. The joints obtained from this 
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unit have greater strength, smaller 
annealed section and greatly re- 
duced stiffened length in the case 
of stranded wire. Other important 
features of these joints are the 
greater accuracy of butted align- 
ment of the wire ends and the fact 
that the diameter of the joint is 
practically the same as that of the 
wire itself. 
* * * 

The Steele brazer makes use of 
small silver solder pellets which 
are obtainable in various diameters 
and lengths. No flux is required in 
making the brazed joints. This is 





Model M-101 Steele Electric Brazer 


very important where the wire is 
to be later insulated with poly- 
ethylene, as any residual flux 
might cause environmental crack- 
ing of the insulation. 


American Brass Name Change 


The American Brass Company, 
one of the nation’s largest copper 
and brass mill product manufac- 
turers, officially changed its name 
to Anaconda American Brass Com- 
pany on October 3, it has been an- 
nounced by company president, 
Richard M. Stewart. 

* * * 

“Since the end of World War II 
there has been a decided trend in 
our business toward advertising, 
marketing and packaging our 
goods under the brand name “Ana- 
conda,” and it is only common 
sense that we identify our brand 
name with our company name. 
Many of our products are trade- 
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For Fungus Resistance, Specify 


TEXTILENE TWI-TAR 


Offering great durability along with light weight, Textilene Twi- 
Tar is successfully used for buried communication cable (bedding 
and overall serving), expanded ACSR cable (expander between 
core and conductors), stationary power cable and portable cables. 


Twitchell’s superior Textilene line also includes: Moisture-resistant 
fillers — Twi-Flex and Twi-Wax. Used for non-metallic sheathed 
cable, maritime shipboard cable, varnished cambric cable. 


Soft, dry fillers — Twi-Port and Glascor* (Fiberglas-centered for 
high tensile strength without added bulk). Used for control, power, 
appliance, coaxial and communications cables, and all types of 


portable and flexible cords. *Patent Applied For 
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For Every Wire and Cable Application 
Twitchell’s TEXTILENE Fillers Fill The Bill 


Quality-controlled materials that are 
dependably uniform . . . in standard 
forms, or customized to special needs. 


Initial low cost with savings added by 
production efficiency flexible, 
ready-to-use fillers that fit all equip- 
ment, handle and form easily, always 
maintain desired shape. 


FREE 


Assured supply from a reliable domes- 
tic source ...always available in eco- 
nomical and convenient packaging. 


Proved performance as components of 
cables and wires that meet government 
specifications . . . stability shown by 
trouble-free installations in continuous 
service 20 years and longer. 


SAMPLE SPOOLS of any type of Textilene filler 


to demonstrate the superiority of Twitchell materials in your 
operation—also technical counsel without cost or obliga- 
tion. Just tell Twitchell your end-use requirements. Write, 


wire, or phone today: 
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TCHELL ™«. 


Third and Somerset Streets, Philadelphia 33, Pa. e REgent 9-7800 


PAPER PRODUCTS FOR THE WIRE INDUSTRY 


Twisted * Folded * Pressed * 


Crushed ° 


Shaped * Braided * ‘vvoven 
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DAVIS-STANDARD 


VULCANIZING 
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thermatic 


Whatever your CV requirements — you can’t 
afford to overlook these Davis-Standard 
exclusives: 


Experience — More CV systems 
engineered and produced than any 
other manufacturer of extrusion 
equipment (both new plant layout and 
integrated systems for existing plants). 


Patented Thermatic Extruders with 
steam/water temperature control. 


Patented Pressure Roller Feeder. 
Patented Feeder Block. 

Patented Rotative-Flo Crossheads. 
Patented Water Level Control 


The leading supplier of proven 
CV Systems. 


Ask Davis-Standard engineers to lay out and 
recommend a “MATCHED COMPONENT” 
system for your CV line. 


Division of 
FRANKLIN RESEARCH AND DEVELOPMENT CORPORATION 


16 WATER STREET, MYSTIC, CONNECTICUT 





marked prominently, and we have 
taken the move with the expecta- 
tion that our closer product identi- 
fication will assist us in our mar- 
keting efforts. The name change 
will not affect the company’s op- 
erating policies,” said Mr. Stewart. 


Design Change on Baird 
Wire Forming Machine 


A new flat face form bracket 
has been incorporated on_ the 
Model 3-24 ribbon and wire form- 
ing machine (4-slide) manufactured 
by The Baird Machine Com- 
pany, 1700 Stratford Ave., Strat- 
ford, Conn. The new feature per- 
mits the tool maker much wider 
latitude in tool design in providing 
the simplest tooling at the lowest 
cost. 

aa x * 

The flat area enables the mount- 
ing of various form holders to best 
suit the individual tooling. Two 





vertical motions with four strokes 
now are available and the vertical 
motions may be placed at the right 
hand and left hand ends of the 
tool area. The bracket mounting 
surface readily permits the mount- 
ing of special motions in the tool- 
ing area. 
= Se. = 

Operating speed per minute on 
regular work is 50-80 rpm. This 
speed can be increased when cams 
having shorter strokes are substi- 
tuted for standard cams. Complete 
specifications on the Model 3-24 and 
other models can be obtained by 
writing The Baird Machine Co. 





Get the habit of reading 
regularly 
WIRE AND WIRE PRODUCTS 
The Wire Man’s Magazine 
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Outstanding Personalities of the Wire Industry 





Carpenter Steel Names 
Howard Beaver Assistant General 
Superintendent of Plant 


Howard O. Beaver has been ap- 
pointed assistant general superin- 
tendent of The Carpenter Steel Co. 
plant in Reading, Pa., Manager of 
mill metallurgy at the plant for the 
past two years, he came to Car- 
penter in 1948 and was named 
plant metallurgist in 1951 and pro- 
duction metallurgist in 1957. He is 
a graduate of Pennsylvania State 
University with a degree in metal- 
lurgy in 1948. 


Davis Standard 
Appoints Research Head 


Norton C. Wheeler, Jr. has been 
appointed Research and Develop- 
ment Manager of Davis-Standard, 
Division of Franklin Research and 
Development Corp., Mystic, Conn. 
Mr. Wheeler’s work will be direct- 
ed primarily toward the develop- 
ment of high-production systems 


futiue make 


AVAILABLE 


Write for 12 Page Bulletin 


for all types of plastics extrusion. 


* * * 


Under his direction, a completely 
instrumented extruder has been 
installed in the Davis-Standard 
Laboratory. From twelve vital 
measurement points, this unique 
recording instrumentation is capa- 
ble of simultaneously sensing eight 
different pressure, temperature, 
and mechanical variables. With the 





Norton C, Wheeler, Jr. 


IF THERE'S A NAIL MACHINE IN Your 






NOW 


Wm. GLADER MACHINE WORKS 


EXPORT DEPT. 122 EAST 42ND STREET e NEW YORK 17, N. Y. 
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ll SIZES OF MACHINES 


Pressure and Temperature Totally 
Instrumented Extruder, Wheeler 
will conduct extensive studies on 
such factors as stock screw design 
leading to the development of ad- 
vanced extrusion machinery. 

* * * 

Mr. Wheeler has been a Davis- 
Standard sales engineer for twelve 
years. He is well known in the wire 
and cable industry throughout the 
U.S. and Canada. 


Weston Announces 
New Managers and 
District Offices 

Daystrom, Incorporated, Weston 
Instruments Division, has an- 
nounced the appointment of man- 
agers to new district and branch 
sales offices. 

* * * 

Webber I. Collart has _ been 
named manager of the new Pitts- 
burgh district office at 875 Green- 
tree Road, Pittsburgh 20, Pa. He 
was formerly a regional specialist 








210 N. RACINE AVENUE 


CHICAGO 7, ILLINOIS 
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in the Cleveland area. 
* * * 


Thomas C. Odderstol has been 
appointed manager of the Char- 
lotte district office. The new office 
is located at 500 East Morehead 
Street, Charlotte, N. C. Mr. Odder- 
stol previously served on the Wash- 
ington, D. C., sales force. 


* * * 


Two new branch offices have 
also been created, at Phoenix, Ariz., 
and Grand Rapids, Mich. Walter 
B. Cooper, formerly of the Los 
Angeles office, is now branch man- 
ager of the Phoenix office at 221 
East Camelback Road, and J. Gor- 
don Walker, formerly of the De- 
troit district office, is branch man- 
ager for the Grand Rapids office 
at 2336 Eastern Avenue, S. E. 


Coulter & McKenzie 
Promotes Lewis 


The Coulter & McKenzie Machine 
Company announces the promotion 
of Thomas E. Lewis, Jr., to the 
position of Works Manager. 


Prior to his employment at Coul- 
ter & McKenzie, Mr. Lewis served 


in the Armed Forces as a Company’ 


Commander in the Ordnance Bat- 
talion of the Fourth Armored Divi- 
sion, in the European Theater, 
during the Second World War. Up- 
on completion of his military serv- 
ice, he undertook a course of study 
at New Haven College which led 
to his being graduated with honors 
and the receiving of a degree in 





Thomas E. Lewis, Jr. 


Mechanical Engineering. 
* * * 

Currently, he is a member of The 
Wire Association, The American 
Society of Mechanical Engineers, 
The American Welding Society, 
and a member of the faculty of the 
Bridgeport Engineering Institute. 
Mr. Lewis started employment 
with Coulter & McKenzie as a 
machine designer and progressed 
to Assistant Chief Engineer, Chief 
Engineer, Superintendent, and cur- 
rently to Works Manager. 

*x * * 

Mr. Lewis holds several patents 
in the Payoffpak method of han- 
dling wire which The Coulter and 
McKenzie Machine Company intro- 
duced to the wire trade, as well as 
several patents in the hot forging 
field. 


Swindells Appointed 
To D-S Sales Staff 
Donald Swindells has been ap- 
pointed as Davis-Standard Sales 
Engineer for midwest and south- 
west states. He will service wire 
and cable insulating accounts on 
sales of Thermatic extruders and 








FOR INSULATED WIRE, 
TUBING AND PIPE— 


Type VDM — Illustrated 
has these Features: 


continuous simulated spiral striping, 
coding or printing. 


striping. 


Constant wiper pressure. 


Diam. range .032 thru 1/2”. 
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] Use present towers, no changes necessary. 


One filling of ink well, gives 18 HOURS of 
number 


For single or double marking or hash mark 


GEM GRAVURE CO.. INC. 


West Hanover, Massachusetts, 


CABLE ADDRESS: GEMGRA 


Telephone: ROCKLAND TRiangle 8-0456 


Marking Machines, Wheels & Inks 
















U.S. A. 
KNOW-HOW @ 


West Coast Representative: Paul I. Kenner Co., 230 Shaw Rd., So. San Francisco, Calif. 
West Germany: Walter G. Fritzke GMBH, AM Wehrhahn 94-96, Dusseldorf, W. Germany 
Warbrick Engineering Specialties Limited, Barclays Bank Chambers, Sanky Street, Warrington, England. 
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IN THE MARKING OF EXTRUDED MATERIAL THERE ARE BIG 
ADVANTAGES IN ONE SINGLE SOURCE OF SUPPLY. 
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accessory equipment throughout 
the territory and, in addition, han- 
dle general plastics extrusion busi- 
ness in the south central and 
southwest areas. 

* * * 

Mr. Swindells has a B.S. degree 
in engineering from Brown Uni- 
versity and a Masters degree in 
business administration from 
Northeastern University. He has 
worked as a project engineer for 
Simplex Wire & Cable Co., and as 
a project engineer for Owens-Corn- 
ing Fiberglas, Textile Product De- 
velopment Laboratory. 

* x * 

C. J. Beringer Co., 5667 Milwau- 
kee Ave., Chicago, will continue to 
service Davis-Standard plastics ex- 
trusion accounts in Illinois, Minne- 
sota, Wisconsin, Indiana, and Mich- 
igan. 


Two Men Promoted 
by Johnson Steel 


Promotion of George F. Walker 
of 31 Eastford Road, Auburn, and 
William H. Eklund of Eight Lots 


Road, Sutton, was announced on 
September 16th at the Worcester 
plant of Johnson Steel & Wire 
Company, Inc. 

*x * *x 


Mr. Walker was promoted to 
Plant Manager from Production 
Superintendent, and Mr. Eklund 
was moved from Supervisor of Pro- 
duction Scheduling to Production 
Manager. 


* * * 


The promotions were announced 
by John H. Greenaway, Manager 
of Operations for Johnson Steel. 





William H. Eklynd — George F. Walker 


The jobs both are new in the 
Worcester plant, which manufac- 
tures high carbon steel wire. John- 
son Steel, located at 53 Wiser Ave., 
in Worcester, also has plants in 
Akron, Ohio, and Los Angeles, 
Calif., is a subsidiary of Pittsburgh 
Steel Company. 
* *x * 

Mr. Walker will be responsible 
for production and maintenance at 
the Worcester plant. He is a grad- 
uate of Clark University and 
Worcester Polytechnic Institute 
School of Industrial Management 
and joined the company in 1950. 
Mr. Eklund will be responsible for 
the inspection, shipping, and re- 
ceiving departments and will con- 
tinue to supervise production sche- 
duling. He also is a graduate of 
Clark and the W.P.I. management 
school. He joined Johnson Steel in 
1951. : 


Heads Keystone’s Research 


The appointment of J. B. Kopec 
of Trenton, New Jersey, as Di- 
rector of Research and Metallurgy 
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of Keystone Steel & Wire Com- 
pany, Peoria, Illinois, effective 
September 12, has been announced 
by R. E. Sommer, President and 
General Manager. 

+ * * 

In this newly created position, he 
will be responsible for the firm’s 
Metallurgical Laboratories, Physi- 
cal Testing, Quality Control, and 
Inspection Departments. In addi- 
tion, he will promote and direct 
technical research and metallurgi- 
cal advancement by providing co- 
ordinative technical assistance and 
guidance as required. 

- 7 * 

Mr. Kopec joins Keystone after 
having served in the capacity of 
Metallurgical Engineer, John A. 
Roebling’s Sons Division, C. F. & 
I., Trenton, N. J., where he has 
been since 1953. There he was re- 
sponsible for analysis, process con- 
trol, and quality of ingots, billets 
and rods produced in that firm’s 
open hearth and hot mills division. 


Triangle Elects Officers 
The Annual Meeting of Stock- 


holders of Triangle Conduit & 
Cable Company was held in New 


Brunswick, N.J., September 23, 


1960. Incumbent directors re-elec- 
ted are as follows: 

John E. McAuliffe, Chairman 

Joseph G. Slater, Vice Chairman 

Carl S. Menger 

Clyde V. McKay 

John E. McAuliffe, Jr. 

Jack M. Slater 

Schuyler Van Vechten 

* * * 

Following this meeting, the Di- 
rectors met, resulting in the pro- 
motion of three officers: J. G. 
Slater, former President, was 
moved up to Vice Chairman of the 
Board. C. S. Menger, former Exec- 
utive Vice President was made 
President, and C. V. McKay, for- 
mer Vice President-Operations- has 
become Executive Vice President. 


Appointed Vice President of 
Modern Plastic Machinery 


Frederick J. Maywald has been 
made Vice President and General 


the latest HIGH SPEED 
TUBULAR STRANDING MACHINE 


from HANSON & EDWARDS ... 

















19-124 bobbin machine, 
one of the new models 
now in production. The capstan 
unit, with cantilever mounted haul- 


off sheaves, is a complete separate unit 


coupled by shaft and flexible coupling 
to the main machine. 


HANSON & EDWARDS LTD 







WARRINGTON ENGLAND 


SALES ORGANISATION : 


JAMES DAY (MACHINERY) LTD 28 MADDOX STREET LONDON W1 





U.S. AGENTS: 


THE EDMANDS COMPANY 860 WELLINGTON AVENUE CRANSTON 10, R.1. 
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... for the cable and wire rope industries. 


Manager of Modern Plastic Mach- 
inery Corporation, a leading plastic 
extruding and blow molding equip- 
ment manufacturer in Clifton, N. J. 


* eS 2 


Mr. Maywald has had more than 
twenty years engineering and man- 
agerial experience in the rubber, 
chemical and plastics industries. 
His career includes association 
with National Rubber Machinery 
Corp., National Hygienic Products 
Co., Duratex Corp., Allied Latex 
Corp., Tecla Chemical Co., and 
Standard Latex Co. 


x 4 8 


A graduate of the RCA Radio 
Institute, he completed advanced 
studies at Massachusetts Institute 
of Technology, Harvard University 
and The American School. 


* * * 


At the same time the company 
announced three other appoint- 
ments: Bruno V. Menegus, Chief 
Engineer; Leslie J. Kovach, vice 
president in charge of blow mold- 
ing; and Casper S. Gilbert, sales 
manager. 





* External wire guides increase efficiency—reduce 
“* down-time ’—provide quick, easy threading. 

* Overall dimensions reduced—increased speed. 

* Electro-mechanical or electrically operated 
air brakes to choice. 
* Rotor runs in large split roller bearings. 
* Direct gear-driven capstan 
gives positive lays. 
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Carpenter Names 
Regional Metallurgist 


The Carpenter Steel Co., Read- 
ing, Pa., manufacturer of specialty 
steels, has named Ernest Joy Lane, 
Wheaton, IIl., as regional metallur- 
gist to handle technical service 
problems in the midwest area. He 
will work out of the firm’s Chicago 
office and warehouse located at 
4501 James Place, Melrose Park, 
Ill. Previous to his appointment, 
he was a Carpenter salesman for 
four years. 


New Firm to do Custom 
Plastics Compounding 


The formation of a new corpo- 
ration, Woodbridge Plastics, Inc., 
to provide custom compounding of 
vinyl and polyethylene for the wire 
and cable, vinyl shoe, profile ex- 
trusion and injection molding in- 
dustries, was recently announced 
by Kenneth B. Cary, President, and 
Richard A. Murphy, Vice Presi- 
dent-Sales. 


* * * 


Equipment presently installed in 
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Kenneth B. Cary — Richard A. Murphy 


the plant at Woodbridge, N.J., in- 
cludes a banbury mixer, open mills, 
extrusion, dicing and dry-blending 
facilities. Production was begun on 
October 1, 1960. 


ASTM Selects New 
Executive Secretary 


Thomas A. Marshall, Jr., has 
been elected Executive Secretary 
of the American Society for Test- 
ing Materials by its Board of Di- 
rectors, effective October 15, 1960, 
it has been announced by Dr. A. 
Allan Bates, President of ASTM. 


a | DS, | 


Dura-Curl rims. 


Moshe 


P/ PRES: 


DURA CURLRIMS 


Yes, it’s the exclusive MPS heavy duty thickened- 
section rims that assure maximum strength and 
rigidity throughout the reel heads. Flange run- 
out and straightening expenses are eliminated 
by this patented MPS development. DURA-CURL 
rims are now standard on all MPS wire 
drawing, annealing, and stranding spools and reels. 
We invite your inquiries — let us tell you more about 





Mr. Marshall is currently Senior 
Assistant Secretary of the Ameri- 
can Society of Mechanical En- 


gineers. 
* * * 


As Executive Secretary of 
ASTM, Mr. Marshall will head a 
staff which supports a Society of 
10,500 members and 6000 addition- 
al committee members. Through 
its organization of some 85 tech- 
nical committees, ASTM devotes 
its efforts to the stimulation of re- 
search and to the development of 
standard specifications and meth- 
ods of test for materials. 


* * * 


Fred F. Van Atta, formerly 
Assistant Secretary of ASTM, was 
elected to the post of Treasurer 
with responsibility for the busi- 
ness operations of the Society. 
Robert J. Painter, formerly Exec- 
utive Secretary and Treasurer, will 
continue as Consultant to the 
Executive Secretary. He will be 
especially concerned with the So- 
ciety’s long-range planning pro- 
gram. Raymond E. Hess will con- 
tinue as Associate Executive Sec- 
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retary. As Technical Secretary and 
Editor-in-Chief, Mr. Hess is re- 
sponsible for the technical activi- 
ties and publications of the Society. 


Higbee Joins NEMA 
as Consultant 


Clarence W. Higbee, who retired 
recently as assistant general man- 
ager, Electrical Conductor Divi- 
sion, Kaiser Aluminum and Chem- 
ical Sales, Inc., has been retained 
as a consultant by the National 
Electrical Manufacturers Associa- 
tion to study import problems 
affecting the insulated wire and 
cable industry. 

a. * * 

Mr. Higbee will work directly 
with the NEMA Wire and Cable 
Division in his new capacity. A 
former president of the Associa- 
tion, he has had forty-one years’ 
experience in the wire and cable 
business and is known throughout 
the electrical industry for his dy- 
namic and capable leadership of 
various sales promotional pro- 
grams. Mr. Higbee is a past chair- 


man of the NEMA Adequate 
Wiring Committee and, before re- 
tiring from Kaiser, served on the 
NEMA Board of Governors — a 
position to which he had been 
elected regularly over a span of 
19 consecutive years. 


New Head of Chicago 
Steel & Wire 


The election of James C. Steffan 
as president of the Chicago Steel 
& Wire Company has been an- 
nounced by the board of directors. 


* * * 


Mr. Steffan, who has been with 
Chicago Steel & Wire since 1937 
and who was Columbus district 
manager before becoming vice- 
president and sales manager in 
Chicago in 1952, replaces Dana 
Summers, who is retiring from the 
presidency and board of directors. 


* * * 


A native of Columbus and a 
graduate of Ohio State University 
in electrical engineering (1922), 
he now is completing his second 
term as president of the Fine and 


Specialty Wire Manufacturers As- 
sociation. He resides in Columbus, 
from where he commutes to Chi- 
cago every week at 2095 Park Hill 
Dr., Bexley. 


a 


Another change announced by 
Chicago Steel & Wire is the retire- 
ment of A. W. Nelson as treasurer 
and as avice president and director 
of the firm and his replacement as 
treasurer by Oliver L. Bardes of 


Cincinnati. 
* *x * 


Richard F. Olin is district man- 
ager of the company, which has 
Columbus offices at 44 E. Broad 
St. Mr. Olin, who has been with the 
firm for 14 years, supervises sales 
throughout a five-state area. 


* * * 


Chicago Steel & Wire manufac- 
tures Super-Stitch Bookbinders’ 
and Boxmakers’ Stitching Wire, as 
well as other types of fine wires. 
The company maintains offices and 
jobbers throughout the United 
States. 

















Etablissements 
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of Albert (Somme) France 


Originators of the famous LINE-GORCY Rod Descaler 
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Proudly Announce | 


NEW DC-1-A & DC-2-A 
MECHANICAL ROD DESCALERS 


FOR CLEANING HOT ROLLED WIRE RODS 
UP TO %” DIAMETER INCL. 


New Features 
Lubrication of Bearings — permanent — sealed 
Increased efficiency — Motor driven brushes 
Newly designed hard-faced Roller units 
Easier Threading and easier Maintenance 


With these Superior Machines 
MECHANICAL DESCALING OF WIRE RODS 
— Takes a Giant Step Forward 


Write to 


FISHER ASSOCIATES 
122 E. 42nd St., New York 17, N. Y. 
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Chairman of Elgin Watch Named 


Henry M. Margolis has _ been 
elected Chairman of the Board of 
Directors of the Elgin National 
Watch Company. 

* * * 

Mr. Margolis, Chairman of the 
Aero Supply Manufacturing Com- 
pany, Inc., has been a member of 
the Elgin Board since 1958. The 
post of Chairman had not been 
filled since the death of T. Albert 
Potter, former President and 
Chairman on January 24, 1949. 
George J. Daly, Jr., Executive Vice 
President and Treasurer, will con- 
tinue as Chief Executive Officer. 


B-L-H Appoints 
Engineering Manager 


Baldwin-Lima-Hamilton Corpo- 
ration has announced the appoint- 
ment of Leon Mollick as Manager 
of Engineering, Industrial Equip- 
ment Division, Philadelphia. Mr. 
Mollick has been associated with 
the division as Chief Stress Ana- 
lyst for 10 years, directing re- 
search, development and _ stress 
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analysis in the U.S.A.F. Heavy 
Press Program and other special 
engineering problems _ involving 
large hydraulic equipment, pres- 
sure vessels and missile launching 
equipment. 


Spring Firm Appoints 
West Coast Manager 

Edward C. Spal, Sr. sales man- 
ager of Associated Spring Corpo- 
ration’s Gibson Division at Mattoon, 
Ill., has been appointed to succeed 
Charles M. Holnback as general 
manager of the firm’s Seaboard 
Pacific Division, Gardena, Calif., 
according to an announcement by 
Carlyle F. Barnes, president. Troy 
L. Sorensen, sales supervisor at the 
Chicago sales offices, replaces Mr. 
Spal. Mr. Holnback resigned as 
general manager of the Seaboard 
Pacific Division to undertake other 
activities. He remains as a director 
of the corporation. The changes are 
effective October 1, 1960. 

* * * 

Associated Spring Corporation, 
with general offices in Bristol, 
Conn., has plants and sales offices 


bearings. 


Select-O-Speed Drive permits selection of infinitely variable 
feed speeds from 25 to 155 FPM forall types of wire and rod. 
Available with super-sensitive electric trip mechanism. 

High-Speed Five-Die Straightener Arbor, mounted on ball 


e Lewis engineered, simple, rigid, dependable... 
materials and workmanship. 

Ideal for manufacturers of stove and refrigerator racks, lamp 
shades, wire baskets, garment hangers, welding rod and 
other products where small diameter wire is used. 


-Lewis 1-C Automatic Wire 
Straightening and Cutting 
Machine. s" to Ye" capacity. 


in the leading metalworking areas 
of the United States and Canada, 
a subsidiary in Puerto Rico, and 
an affiliate in Argentina. 


F S Appoints P. A. 


George L. Miller has been named 
purchasing agent for Firth Sterling 
Inc. He succeeds Harry K. Stern 
who has retired after 45 years of 
service with the Company. 

* * * 

Mr. Miller joined Firth Sterling 
35 years ago. Prior to this appoint- 
ment, he had been assistant pur- 
chasing agent. 


Wire Construction 
Design Manual 


This new edition of E. H. Titch- 
ener & Company’s wire component 
and assembly manual features case 
histories of how design engineers 
were able to cut costs and improve 
the quality and sales appeal of 
their products through the use of 
wire and strip metal components. 


2. 2 2 


The newly revised manual de- 
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scribes the principal types of wire 
available for component construc- 
tion, the most popular finishes, 
wire sizes and the variety of end 
treatments, threading and form- 
ing treatments possible. 


* & @ 


The 24-page, 814 x 11” manual, 
which also describes Titchener’s de- 
sign and manufacturing facilities, 
may be obtained by writing Cus- 
tom Design Department, E. H. 
Titchener & Co., 57 Clinton St., 
Binghamton, N. Y. 


Rea to Have Research Laboratory 


A new research laboratory to 
serve the electrical industry will 
be built in Fort Wayne for Rea 
Magnet Wire Co., Inc., subsidiary 
of Aluminum Company of America. 
General plans for the project were 
announced by A. C. Sheldon, Rea 
vice president of operations. 


x* *«* * 


The laboratory will be built on 
a recently acquired tract of land 
southeast of Fort Wayne, about 


Fort Wayne works and main of- 
fice. Rea also has operations in 
Lafayette, Ind. The laboratory is 
expected to be completed in 1961. 


x* * * 


Activities of the new laboratory 
will include improvement and de- 
velopment of insulations for cop- 
per and aluminum round magnet 
wire, investigation of insulations 
for aluminum sheet and foil strip 
conductor, and development of 
techniques and engineering data 
for manufacture of coils from 
round wire and strip conductors. 


x * * 


The laboratory will be directed 
by E. Mark Wolf, recently named 
technical director of Rea. 


Ajax Electric 
Appoints Representative 


The appointment of Egloff & 
Graper, Inc., 1798 Industrial Way, 
Los Angeles 23, as sales engineer- 
ing representatives in the South- 
ern California territory has been 
announced by Ajax Electric Com- 


In addition to handling the com- 
plete line of Ajax electric and gas 
fired salt bath furnaces and re- 
lated control equipment, they will 
likewise represent Ajax-Barkling 
gas-fired heat treating and melting 
furnaces. 


So. = 


Both Ed Egloff and Bob Graper 
have been active in Pacific Coast 
metal working circles for a num- 
ber of years. 


Correction 


In the list of those members of 
The Wire Association to whom 25- 
Year certificates are awarded in 
1960, through an error, Mr. Edwin 
W. Krueger’s firm was given as 
“Krueger Steel Company” instead 
of “Krueger & Co., Inc.” 


2 8 a 


This appeared on the pages in 
the September and October issues 
of WIRE AND WIRE PRODUCTS 
in which the 1960 list of persons 
had attained to a 25-Year member- 
ship status in the Association. Our 































































































































































21%, miles from the company’s pany of Philadelphia. apologies to Mr. Krueger. 
AMERICAN IRON AND STEEL INSTITUTE 
150 EAST FORTY-SECOND STREET, NEW YORK 17, N. Y. 
SHIPMENTS OF STEEL PRODUCTS AUGUST_- 1960 
ALL GRADES INCLUDING CARBON, ALLOY AND STAINLESS Month 
(NET TONS) 
Covering Net Shipments (Excluding Shipments to Members of the Industry for Conversion into Further Finished Products or for Resale) 
CURRENT MONTH YEAR TO DATE * 
1960 You 1960 Ten 
STEEL PRODUCTS 1959 (959) 
} a Tore! |et Teal Se Tovet | of Tore! 
CARBON ALLOY STAINLESS TOTAL a on CARBON ALLOY STADLESS TOTAL —— | oe 
Ingots and Steel Castings... ... 1A 10,393 9,577 1,373 21,343 | 0.4 156,288 79,973 17,024 255,285} 0.5 
Blooms, slabs, billets, sheet bers | 1B 67,623 22,959 1,237 91,819 | 1.8 788,932 283,490 13,217 1,085,639] 2.1 
ee SPEER rrr . . 793 3al 12 ae - 9,276 3,493 23 12,792) - 
isn sada. Per TeLT Terres 3 Peta * 08 13 et 382 9-4 ? 7.277 , 9-4 
|_TOTAL SEMI-FINISHED 146,008 34.185 3.435 183,628 | 3.6 1.685.859 z 37.541 2,110,697] 4.0 
Rolled i 347,090 | 103,245 2,917 453,252 | 8.9] & 3,981,895 | 1,109,01 28,999 5,119,908 | 9.7 
Guetta eta Spal | Perm | oe? | ET | cease | na] BY] ares | me) | Pee | 2a] & 
Gacn tll Mebdied.... s >a... 16 67,823 18,827 3,959 90,609 | 1.8 837,730 178,277 37,129 1,053,136} 2.0 
ee le Et Fd 613 5,103 : 5.m6 | 0.1) & L730 | 55,919 : o.1| & 
TOTAL BARS AND TOOL STEFL....|.....: 638,234 122,175 £,876 Te 285 1543 $ 6,270,955 3.343.210 | 66.128 680 14.€ 
Standard pipe. .......4-200. 18 162, 378 131 - 162,509 | 3.2 1,385 135 1,074 - 1,926, 2.5 
61 16,01 - » 190,0 - 1. 
8 seing @eeds .. cw cccccce = eae i ‘ ke? ee &:3 64 2,038 90,883 7” 2,033,113 3.6 44 
icaeie 32,634 | 15,331 539 48,704 | 1.0 , 160,010 3,507 571,337} 1-1) 
wen sical tubing seececceces 21 16,834 4,738 1,399 22,971 0.4 5 143,169 32,735 11,074 186,978 | 0.3 
| _LOTAL PIPE AND TUBING ........:..]....: | 36,221, 1.938 558,64) | 11,0] = 4 789,755 ean 24,58) 9.9] = 
Wire—Drawn......... 23 191,762 2, 746 1,674 196,201] 3.9) < 1,672,096 29, 17,200 1,719,1 33) 
Wire—Nails & staples. . . 4 29, : 1 29,483 | 0.6) 232, 7 5 232,864) 0.4 
Wire—Barbed & twisted. . . . 2 3,550 - - 3,550} 0.1 & 3H, - - 34,110} 0.1 : 
Wire—Woven wire fence........ | 26 7, 341 - - Tz | 0.1 81,145 - - 61,145] 0.1 
Wire—Bale ties & baling wire... . | 27 - - 6,689 | a » 0.1 
|_TOTAL WIRE & WIRE PRODUCTS... |.-.... 238,853 2.746 2.675 243,274 | ke 2,074, 742 47.205 2,121,833] 4.0 
Sheets—Hot rolled. .........+. 31 491,105 13,426 1, 74s 506,275 10.0) 5 679, 484 189,918 18,434 5,887,836 n.2 
Sheets—Cold rolled . . ++ [32 981, 725 2, 10,162 99%, 343 | 19.6 10,533,693 39,653 97,284 | 10,670,6304 20.3 
Sheets-Galvanized.......... 3 227, 485 - - 227,485 | 4.5) 268, 356 - 2,268,418} 4.3 
Sheets—All other costed. ...... ry) 18,803 - - 18,803} 0. 187,631 : - 187,631] 0.4 
Electrical sheets & strip ...... 3s i= 35,033 - 365987 0.7 33,143 ey - ‘ 414,839] 0.8 
Strip—Hot rolled. ........++. 36 231 1,257 1. 1 a 1. 
| Sisip-Cold rolled 2 tk a a ‘ 2. Basse | : ‘ 2301} 6 
|_TJOTAL SHEETS AND STRIP........:}.---: 1,883,750 Coane 5 Z 20,481,862 s 
|_TOTAL SHIPMENTS (1960) sss}. LM ri 2.071.953 20} 2% ] 45,965,973 | 00.0 | 200% | 
TOTAL—PRIOR YEAR (1959)........._[....-» 1,200,947 116,609 22,053 | 1,338,609 | == 49 723,354 | gh, 767 53,657, 20K 
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A Review of Recent Wire Patents 








The data listed below is only a brief 
review of recent patents pertinent to 
the readers and subscribers of this 
publication. 


Complete copies of these patents may 
be obtained by writing to the pub- 
lisher of this magazine and remitting 
50c for each copy desired. For orders 
received from outside the United 
States the cost-will be $1.00 per copy. 











No. 2,951,512, TWISTER AND TRIM- 
MER HEAD FOR SPRING ASSEMBLY 
MACHINES, patented September 6, 1960 
by Francis Y. Wynkoop, 1205 S. Lincoln 
St., Denver, Colo. 

The head is adapted for use with con- 
ventional machines operable to spirally 
advance and position a stiff wire helical 
in interlacing relation with juxtaposed 
base coil arcs of a double row of wire 
and is said to automatically trim, close 
and finish the ends of helical lacing ele- 
ments applied by the machine in reac- 
tion to completion of the lacing opera- 
tion accomplished thereby. 


eS 2 


No. 2,951,657, COILING APPARA- 
TUS, patented September 6, 1960 by 
Arthur S, Wallin, Chicago, Ill., assignor 
to Hydrometals, Inc., a corporation of 
Illinois. 

More specifically the apparatus is for 
coiling heavy metal strips and the like, 
and includes a _ self-locking mandrel, 
with new guide devices for leading the 
strips, etc., into threaded engagement 





with the mandrel. There are eleven 


claims. 
*x * *x 


No. 2,952,069, METHOD OF WIND- 
ING STATORS, patented September 13, 
1960 by John Young, Jr., Corona, N.Y., 
assignor to Sperry Rand Corporation, 
Long Island City, N. Y., a corporation of 
Delaware. 

This patent is related to patent 2,835,- 
453 issued May 20, 1958, and is adapted 
to the winding of stators of small elec- 
trical apparatus such as motors, genera- 
tors, resolvers, synchros and the like and 
is said to reduce the number of winding 


operations. 
* * * 


No. 2,952,240, APPARATUS FOR EX- 
TRUDING COATING ON A TRAVEL- 
ING CORE, patented September 13, 1960 
by Charles W. Abbott, Clearwater, Fla., 
assignor to Whitney Blake Company, 
New Haven, Conn., a corporation of 
Connecticut. 

More specifically, the invention relates 
to a new type of wiper for wiping the 
extruded coatings on insulated wire con- 
ductors of non-circular cross-section, as 
well as to a new wiper nozzle. 


* * * 


No. 2,952,574, METHOD OF MAKING 
OIL WELL CABLE, patented Septem- 
ber 13, 1960 by Walter T. Pierce, Wor- 
cester, Mass., assignor to United States 
Steel Corporation, a corporation of New 
Jersey. 

The method of manufacturing an 


armored cable is disclosed and comprises 
insulating at least one metallic conduc- 
tor wire with electrical insulation, heli- 
cally applying a first layer of metallic 
armor wires over the insulated conduc- 
tor wire, helically applying a second 
layer of metallic armor wires over the 
first layer in an opposite direction of 
wind to the first, heating the cable to a 
temperature between 140° and 190° F., 
and applying a tension to the cable while 
so heated of between 40 and 70% of its 
rated strength. 
* * * 


No. 2,952,728, INSULATED CONDUC- 
TOR FOR COMMUNICATION CABLES 
AND THE MANUFACTURING METH- 
OD OF THE SAME, patented Septem- 
ber 13, 1960 by Kyohei Yokose, Higash- 
inada-ku, Kobe, Japan, assignor to 
Sumitomo Electric Industries, Ltd., 
Konohana-ku, Osaka, Japan, a company 
of Japan. 


A pair of electrical insulating tapes of 
paper are spread over the round wire 
conductor central portions about por- 
tions of the periphery of the conductor 
and their longitudinal edge portions ex- 
tending beyond the periphery and se- 
cured together in face-to-face relation- 
ship so as to make the largest possible 
permanent triangular air gap between 
the joined tapes adjacent both sides of 
the wire conductor to reduce the elec- 
trostatic capacity of the conductor. 


a: ee 
No. 2,953,290, WIRE CONTROL FOR 





Construction is Best... 


Hudson makes all three in bare and plated constructions. Each is best suited for 
particular applications and insulating materials. For many years, the industry 
“standards” were bunch and concentric strandings. But with Hudson’s marketing of 
unilay, there has been a strong swing to this versatile construction. 


» » » for your Application 


BUNCH constructions are generally used for flexible cords and fixture wires com- 
plying with UL standards, ASTM, and all military specs where permitted. 


UNILAY constructions should be utilized where concentricity is a major requirement, 
or for economic reasons to get more for your insulating dollar. Since unilay con- 
structions are preformed and twisted in the same direction. they are uniform and 
smaller in 0.D. than bunched or concentric constructions. Unilay constructions are 
suited for all bunched applications, and are being substituted for concentrics in many 
applications with comparable performance at considerably lower conductor cost. 


CONCENTRIC Where concentric strand conductors are required by customer or 
military spec, Hudson’s concentric wires will meet the most exacting requirements, 


For additional information on stranded and single-end conductors — bare and plated — write to: 


EZUDSON WIRE / COMPANT 


OSSINING DIVISION, OSSINING, NEW YORK 





TELEPHONE: WILSON 1-8500 





See us at Booth 29. Wire Association Convention, Chicago, IIl. 
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WIRE FEEDING MACHINE, patented 
September 20, 1960 by Michael Kosten- 
ko, Little Falls, and George W. Soder- 
man, Alpine, N. J., assignors to Western 
Electric Company, Incorporated, New 
York, N. Y., a corporation of New York. 


In apparatus for repeatedly feeding a 
wire a known distance in a longitudinal 
path by reciprocation of a movable unit 
this distance to a position closely adja- 
cent a fixed unit and away from the fixed 
unit the same distance, the wire extend- 
ing inrough the units relative to grip- 
ping means therein operable under 
known pressures alternately to grip ad- 
jacent portions of the wire against move- 
ment relative to their units and alter- 
nately actuable by the wire to release 
the wire for movement through their 
units, the inventor provides a device for 
holding the wire against buckling in any 
direction during feeding thereof. 


* * * 


No. 2,953,309, APPARATUS FOR 
AND METHOD OF WINDING STATOR 
COILS, patented September 20, 1960 by 
Harry W .Moore, 5051 Kittridge Road, 
Dayton 24, Ohio. 


There are 14 claims in this patent in- 
cluding method claims for winding in- 
wardly directed poles on a stator utiliz- 
ing two pairs of horns, one pair being 
located on one side of the stator and the 
other pair being located on the other side 
of the stator, temporary supports for one 
pair of horns and a wire feeding shuttle 
having wire feeding projections. 


No. 2,953,310, APPARATUS FOR 
WIRE WINDING OF TANKS, TUBES 
OR THE LIKE, patented September 20, 
1960 by William H. McLean, Quebec, 
Canada, and Brian R, Perry, 5699 Queen 
Mary Road, Montreal, Quebec, Canada; 
said McLean assignor to said Perry. 


Apparatus for winding, stretching and 
tensioning a reinforcing wire around the 
outer circumferential surface of a cylin- 
drical tank or the like is provided in 
which the frume carrying the winding 
devices moves around the outer surface 
of the tank or the like and the wire is 
said to be uniformily tensioned by a pair 
of sheaves, one of which also causes 
spacing of the turns of the wire. 


* * * 


No. 2,953,311, ARBOR FOR COIL 
WINDING APPARATUS, patented Sep- 
tember 20, 1960, by Robert O. Birchler, 
Downers Grove, and Oliver M. Nielsen, 
Chicago, IIl., assignors to Western Elec- 
tric Company, Incorporated, New York, 
N. Y., a corporation of New York. 


There are composed in this apparatus 
an arbor for removably supporting a 
headed spool, a member on the ‘arbor 
independent of the spool and having a 
portion engageable with a head on the 
spool and an annular portion sloping 
from the head and cooperating there- 
with to form an annular groove with di- 
verging strand-gripping surfaces for re- 
ceiving and gripping a wire strand, and 
a device on the arbor for holding the 
spool and the member in engagement 
with each other. 





No. 2,953,627, UNDERWATER ELEC- 
TRICAL CONTROL CABLE, patented 
September 20, 1960 by Joseph J. Malne- 
ritch, Van Nuys, and Douglas Keeney, 
Arcadia, Calif., assignors to Pacific Auto- 
mation Products, Inc., Glendale, Calif., 
a corporation of California. 

A relatively lightweight, compact, flex- 
ible, multi-conductor cable for under- 
water service is disclosed having self- 
sealing properties to prevent longitudinal 
flow of water therethrough when virtual- 
ly adjacent portions of such cable are 
subject to ambient fluid pressure differ- 
entials of between 1000 to 3000° p.s.i. 


* * * 


Reissue 24,878, SOCKETED SCREW 
HEAD WITH UNIFORMLY OFFSET 
GROOVES, patented September 27, 1960 
by Ian A. Smith, Willimantic, and Her- 
man G. Muenchinger, Chaplin, Conn., 
assignors to American Screw Company, 
Willimantic, Conn., a corporation of 
Rhode Island. 

This is a reissue of Patent 2,847,894, 
dated Aug. 19, 1958. The screw-head 
contains a cross-shaped slot of four 
grooves and one, which was claimed as 


having a “driving” side wall is now 
claimed as having a “‘first’’ side wall. 
* * * 


No. 2,953,832, WIRE TYPE ANGLE 
CLAMP, patented September 27, 1960 
by Hillard Jay Sands, Cleveland, and 
Melvin E. Roche, Berea, Ohio, assignors 
to Harvard Manufacturing Company, 
Cleveland, Ohio. 


A clamp for a pair of superimposed 





























COPPER - Consumption of refined copper in the United States, 
July-August 1960, in short tons 
Foundries 
Wire Brass Secondary 
mills mills eo copper os Total 
1/ 2/ — smelters| 4.) % 
eous 
July: 
Cathodes---------- ----- 200 3,872 {3} 46 (3) 4,118 
Wire bars-------------- 38,698 2,770 3) --- (3) 41,468 
Ingots and ingot bars-- 817 4 , 389 (3) 90 (3) 5,296 
Cakes and slabs------- 4 ------ 7,643 (3) --- (3) 7,643 
Billets--------------- 4 ------ 10,260 (3) --- (3) 10,260 
Other----------- wn----4 =. 8._ | ------ (3) --- (3) 
Total--------- ---+ 39,753 | 28,934 (4) 136 (4) 4/70 ,823 
August: 

Cathodes--------------- 389 8,215 (3) 52 3) 8,656 
Wire bars------------- + 70,090 3,876 (3) --- 3) 73,966 
Ingots and ingot bars-- 754 5 ,896 (3) 88 (3) 6,738 
Cakes and slabs------- 4 ------ 12,684 (3) --- (3) 12,684 
Billets---------------4 ------ 13,542 (3) --- (3) 13,542 
Other------------------ 73 | ------ (3) yy (3) 117 
NA cciicinvincinaiie 71,306 | 44,213 (4) 18} (4) 4/117 5703 























1/ Includes all wire mills with rod-rolling facilities. 


2/ Includes all brass mills using 


copper in refinery shapes; some have rod-rolling facilities. 3/ Not available. 4/ Con- " 


sumption by chemical plants, foundries, and miscellaneous plants not included. 


of 2,000 tons included in total. 
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angles is claimed and is constructed in 
a continuous triangulate wire form. 
* * * 


No. 2,954,135, COIL TRANSFER 
MECHANISM, patented September 27, 
1960 by Lorenz Iversen, Pittsburgh, Pa., 
assignor to Mesta Machine Company, 
Pittsburgh, Pa., a corporation of Penn- 
sylvania. 

There are sixteen claims to this patent 
for a transfer mechanism for coils of 
strip steel or the like and includes a 
rotatable lifting arm, an arbor slidably 
mounted transversely in the arm, a de- 
vice for rotating the lifting arm between 
coil receiving and coil discharge posi- 
tions ninety degrees apart in the same 
vertical plane, and means for releasing 
an arbor holding means when the lifting 
arm reaches the coil discharge position 
whereby the arbor is slidable through 
the lifting arm to provide a plane bear- 
ing face, means independent of the lift- 
ing arm positioned at a discharge point 
engaging the end of the arbor while re- 
leased for controlled reciprocation of the 
arbor into and out of the lifting arm. 

* * * 

No. 2,954,180, COILING STRAND 
MATERIAL, patented September 27, 
1960 by Eben Jefferson Crum, Baltimore, 
Md., assignor to Wirecrafters, Inc., Tow- 
son, Md., a corporation of Maryland. 

More specifically there are provided 
a reciprocable member having a horizon- 
tal surface for receiving the coiled ma- 
terial from the coiler and supporting it; 
and a device for effecting reciprocation 
of the member to cause the coils to be 
deposited on the horizontal surface in 
layers with consecutive coils of each 
layer in overlapped eccentric relation. 


New Torsion Spring Tester 


This new tester checks loads and 
deflections of the small, medium 
and average size torsion springs 
used in electronic devices, missile 
components and instruments. The 
tester can also be used for check- 
ing double torsion, spiral, clock and 
power springs. 


7 RF 


Government and industry re- 
quirements for checking torsion 
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springs created the need for this 
tester. It will be especially useful 
in receiving and inspection depart- 
ments of spring and product man- 
ufacturers, government arsenals, 
aircraft plants and laboratories. 


x * * 


The tester can check springs 
having: wire diameters from 0.005 
to 0.1875 in., outside diameters 
from 1/16 to 6 in., lengths from 
ly to 8 in., with torque from 14 
in. oz. to 80 in. lbs. and the large 
easily read protractor dial shows 


each degree of deflection. 300 to 


600 tests per hour can be made. 
oY ££ 
The unit comes complete with 
29 arbors from 1/16 to 1% in., by 
64ths, a block of small fractional 
ounce weights, seven 10 in. lb. 
weights and operating instructions. 
Write for free descriptive bulletin. 
Testers are in stock for immediate 
delivery. 
* * * 
Write H. Carlson, The Carlson 
Co., 3457 Weidner Ave., Oceanside, 
L £ ee. 





ALLOY WIRE: 


Tailor-made for Specific Purposes 





Precision Drawn Strand Annealed Wire 





Drawing specialty wire to consistent fine 
tolerances with specific characteristics of 


THESE BASIC ADVANTAGES ARE 
BIG ONES:— 


® Closer in tolerances than most 
commercial wires 

@ Make important savings in 
finished products possible 


@ Tailor-made with 
special characteristics to meet 


tensile, elasticity, hardness, grain size, 
etc., demands exacting control through 
all production phases. When applied to 
specific requirements, these “Specials” 
also require extensive know-how and ad- 
vanced production facilities. 


As a leading producer of finest quality 
paper mill wire cloth, woven mesh and 
cold drawn wire, our production team of 
metallurgists, engineers and technicians 


can help you select the right wires for 


specific needs 





A 


any application and deliver them “on 
schedule.” 


SCONSIN WIRE WORKS 


APPLETON - WISCONSIN 
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New Catalog on 
Printing Machines 
and Marking Wheels 


The Duncan M. Gillies Co., Inc., 
66 Central St., West Boyleston, 
Mass., has issued a new and com- 
plete catalog of their products, 
which includes their printing ma- 
chines and marking wheels for 
electric wire and cable, tubing, etc. 
Many helpful suggestions on how 


ples of electric wire showing the 


kind of printing that can be done 


are available upon request to the 
company. 


Webb Wire To 
Build New Plant 


Plans for construction of a mod- 
ern wire drawing mill have been 
announced by Webb Wire Division 
of The Carpenter Steel Company, 





to achieve better printing are in- New Brunswick, N. J. 


cluded. A 
John H. Corson, division man- 


ager, said the new plant will be 
Copies of the catalog and sam- located on a 6-acre tract in North 


x * * 








New! Improved! Fast! 


WELLS STRAIGHTENER & CUTTER 


r : This completely re- 
vt = a designed line com- 
Qa1% — bines maximum ef- 
ficiency with that 
rugged dependabil- 
ity, for which 
WELLS S&C ma- 

chines have become 
justly famous. 





Built in several 
sizes to handle 2 to 
18 ga. basic and 
high carbon wire. 


S$ & C machines for small 
diam. wires Speed: Ap- 
prox. 115 F.P.M. 


FEATURES 

The guide bar of these new machines can be supplied for 
any cut lengths ° The rotary flier runs on ball bear- 
ings for smoothness and long life © Cut-off is actuated by 
a solenoid for extreme accuracy of cut lengths °® A two 
point cam construction provides a quick and positive return 
of the cut-off knife, eliminating the need for a clutch and 
dog °® A counter is standard equipment. 


A COMPLETE RANGE OF S & C MACHINES 
IS MADE BY WELLS FOR ALL SIZES OF WIRE. 
SEND FOR CATALOG ON THE COMPLETE LINE. 


Frank L. Wells Company 


Builders of Fine Wire Working Machinery 
5821 FIFTH AVENUE * KENOSHA, WISCONSIN 
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Brunswick Township, about three 
miles west of Webb Wire’s pres- 
ent location in downtown New 
Brunswick. Work is scheduled to 
begin October 1. Completion is ex- 
pected in February 1961. 


= .~= 


Webb Wire manufactures pre- 
cision stainless steel spring wire 
for the mechanical spring industry, 
needle wire for the textile indus- 
try and surgical uses, and nickel 
alloy electrical wire. 

* * * 

The new plant will mark the 
end of an era and the start of a 
new one for Webb Wire. The com- 
pany, organized by the Webb 
brothers in 1904, was purchased by 
The Carpenter Steel Company in 
1951. It has occupied the Liberty 
Street plant in downtown New 
Brunswick for 56 years. 


Gold Plated Conductors 
Available from Hudson Wire 


Single end and stranded gold 
plated conductors are now avail- 
able from Hudson Wire Company’s 
Ossining Division on a pilot plant 
basis. 

* * * 

The extreme emphasis on relia- 
bility in the electronics industry 
today has caused increased con- 
cern over anticipated shelf life of 
components and materials. Over a 
period of time most conductors de- 
velop either a surface oxide or 
tarnish which renders the mate- 
rial less solderable. Gold plating 
can be used to eliminate this prob- 
lem. 

* * * 

For additional information on 
specific conductors, contact Hudson 
Wire Company, Ossining Division, 
Ossining, N. Y. 


Catalog of Swaging Machines 


The Fenn Manufacturing Com- 
pany of Newington, Conn., manu- 
facturers of metal forming ma- 
chinery and accessories have pub- 
lished a new Swaging Catalog 
containing their full line of ma- 
chines, feeding accessories, and 
other related equipment. In addi- 
tion to complete information on 
capacities and dimensions of each 
of the nine basic swaging machines 


WIRE 
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in the Fenn line, the catalog con- 
tains much information on appli- 
cations and advantages of swaging, 
long die swaging, quality tests for 
swaging machines, hydroforming, 
die designs, care and operation, and 
installation. For copies, write to 
John H. Charpentier, The Fenn 
Manufacturing Company, Fenn 
Road, Newington, Conn., and re- 
quest Catalog SM-60. 


New Line of Tote Boxes 


A new line of Toteline fabricated 
tote boxes in a virtually unlimited 
range of sizes and shapes has been 
developed by Molded Fiber Glass 
Tray Co. 

* * * 

The new, custom-made boxes are 
ideally adapted to small volume 
users. Samples pictured here show 
such typical custom-made features 
as hand-holes, wooden runners 
with rivet washers, and vent holes. 
Thickness of fiber glass walls 
ranges from 1/16 inch to 3/16 
inch. 

* * *x 

Fabricated tote boxes are avail- 
able in a combination of fiber glass 
reinforced plastic panels (also vul- 
canized fiber panels or sheet alu- 
minum panels) riveted to a top 
frame, top and bottom caps and 
reinforcing angle made of galvan- 
ized steel. Write Molded Fiber 
Glass Tray Co., Linesville, Pa. 


U.S. Rubber Plans 
New Plant in England 


Witco Chemical Co., Inc., and the 
United States Rubber Co. have an- 
nounced plans for a new chemical 
company, Sto-Chem Ltd., to manu- 
facture synthetic rubber latex in 
England. Each corporation will 
own 50 per cent of the new com- 
pany. George R. Vila, Vice Presi- 
dent of U. S. Rubber, will serve as 
Chairman of the Board. 


When the Sto-Chem plant, to be 
built on a 20-acre site in the Mid- 
lands of England, goes into opera- 
tion in the fall of 1961, it will have 
an initial annual capacity of 8,000,- 
000 pounds. The total investment 
will be more than $2,500,000. 


zx & ® 


The Sto-Chem plant is planned 
to meet a rapidly rising demand for 
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various forms of latex in the 
United Kingdom. A complete line 
of butadiene-styrene, high styrene, 
nitrile and acrylic types of syn- 
thetic rubber latex will be manu- 
factured in the new plant. 


Hudson Establishes Warehouse 
On Coast 

A West Coast warehouse for 
bare conductors has been an- 
nounced by the Ossining Division 
of Hudson Wire Company, Ossin- 
ing, N. Y. The new warehouse will 
make possible immediate delivery 


of items now sold in the area. 
These items, including. stranded 
and single end silver plated and 
tinned copper, are fully tested and 
inspected to meet ASTM and MIL 
specifications. Certification will be 
furnished upon request. 


2 = 


Hudson’s new facility will be 
handled by their sales representa- 
tive Perlmuth Electronic Associ- 
ates, with offices in Los Angeles, 
San Diego, and Palo Alto, Cali- 
fornia. 
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Here’s maximum 
speed, 
accuracy and 
economy 


in Wire Patenting! ° 
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SALT BATH FURNACES 
Internally heated electric and gas-fired types 





AJAX ELECTRIC COMPANY 





2500 LBS. OF 
WIRE AN HOUR 


are handled in this Ajax salt bath 
patenting quench in a prominent 
Midwestern plant. This output 
compares with 800 Ibs. obtained 
with previous method using a 
furnace of the same size! 


No other method offers so many possi- 
bilities for quality improvement and 
cost reduction in the patenting of high- 
and medium-carbon steel wire or rods. 
Automatic temperature control—an 
inherent result of Ajax internally- 
heated salt bath furnace design—pro- 
vides continuous accuracy within +5° 
F. throughout the bath. You are thus 
assured of the uniformity so vital to 
obtaining proper tensile strength and 
grain structure. 

More poundage can be handled. 
avings up to 30% in pickling time are 
common. Salt residue is easily removed 
by a water wash. The entire patenting 
process lends itself readily to inexpen- 
sive automation. Maintenance is negli- 
gible. Long-life, immersed-type elec- 
trodes can be changed in an hour or 
two—without tearing down furnace or 
pot. Pots last indefinitely. 


WRITE FOR AJAX CASE HISTORY BULLETINS 


ON: [] Patenting; [] Process Annealing; 
( Descaling; [) Cleaning, Preheating, Fluxing. 


928 Frankford Ave., Philadelphia 23, Pa. 
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Effects of Environmental and 
Other Conditions on Dissipation 
Factor and Dielectric Constant 
Of Very Low-Loss Polyethylene 


Compounds 
(Continued from page 1532) 
ethylene specimens for longer 


periods (up to 30 and 45 days) 
was performed. Data are shown in 
Tables IX, X, and XI. Samples 
(46), (47), (49), and (55) were 
immersed in sea water instead of 


distilled water. 


2S & @ 


Electrical tests were made at 
1MC only, except in the cases of 
Samples (51) and (52), which were 
tested at 100KC also, before and 
after 14 days in distilled water. 


x * * 


From the data in Tables IX and 
XI, it is indicated that no unusual 
effects were obtained for sea 


TABLE Xit 


EFFECT OF SOAKING IN BENZENE ON ELECTRICAL 


PROPERTIES OF POLYETHYLENE 





DISSIPATION FACTOR (D) AND DIELECTRIC CONSTANT (K) AT IMC, 24°C, 











TESTS PERFORMED CONSECUTIVELY IN ORDER GIVEN 





(a) ORiGiNAL 

SamPLe No. o x 

(57) ~ 900072 2.2700 
(58) -00013% 2.2711 
(59) 2000125 2.2703 
(60) - 000123 2.2722 
(61) ~000122 2.2729 
(62) 000096 2,2735 


(s) Iw Benzene 16 Hrs. 


(c) Vacuum TREATED 16 Hrs, 


water-immersed specimens, as com- 
pared with specimens immersed 
in distilled water. 


& & & 


All of the samples in Tables IX 
and XI, and Samples (53) and 
(54) in Table X, showed virtually 
no change in electrical properties 
after water-immersion, in contrast 
to the results reported for the 
samples of Table VIII. 


Ori eo NATURALLY 
For 24 HRS. 








Q x 2 k a x 
2000045 2.2647 - 000067 2.269% = a 
-000056 2.2636 - - 000091 2,269% 
- 000057 2.2657 - 300091 2.2708 - - 

. 000056 2.2648 - - - - 
~ 000060 2.2656 - - - - 
~ 000055 2.2678 - - - - 





®@ Readings in B & S gauges. 
®@ Legible % draft-per-hole scale. 


453 MAIN STREET 





®@ Determines small percentages accurately. 


@ Rectangular back protects calculator. 


efficiencies. 


OTHER FEATURES 


SAVES TIME, MONEY AND TEMPER 
INSTRUCTION SHEET FURNISHED 
THE PRICE: $5.00 EACH 


Send orders to 


Exclusive Distributors 


Use the CRUM CALCUATOR for Die Sizes 


Provides quick and accurate information on die sizes and 
reduction areas for wire drawing. 


Calculates wire production rates for various speeds and 


@ Plastic construction resists wear, perspiration 
warping and dirt. 

@ Fits in a vest pocket. 

@ Steel, copper and aluminum Ib /ft scale. 

@ Durable and easy to use. 


WIRE AND WIRE PRODUCTS 


STAMFORD, CONN. 
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predictable 


performance, 


finish 
your dies with 


HYPREZ 
DIAMOND 
COMPOUNDS 


Our rigid laboratory controls guar- 
antee unfailing uniformity of Hyprez 
grading and concentration. That's 
one important reason for Hyprez 
superior performance—shorter finish- 
ing time —longer die life, greater 
production. Want proof? Ask your 
nearby Hyprez distributor for a free 
demonstration. 


. or write 
for Technical 
Bulletin HW-49 N 


7 IN 


HYPREZ DIVISION 


ENGIS EQUIPMENT CO. 


431 S. Dearborn St., Chicago 5, lliinois 
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VI. Effect of Soaking 
Polyethylene Electrical Test 
Specimens in Benzene 


Electrical tests on polyethylene 
specimens by the “benzene cell” 
method are often repeated numer- 
ous times on the same day. This 
raises the question as to whether 
or not the benzene may affect the 
electrical properties. To investigate 
this point several 50-mil plaques 
of representative polyethylene ma- 
terials were soaked in benzene 
overnight (about 16 hours) at 
room temperature. Electrical meas- 
urements were performed on these 
specimens, both before and after 
benzene-immersion. Results are 
given in Table XII. They show 
that in every instance there were 
marked decreases in both the dis- 
sipation factor and dielectric con- 
stant. The change in dielectric 
constant can probably be explained 
by the decrease in average den- 
sity of the polyethylene test 
specimens due to swelling by ben- 
zene. No wholly satisfactory ex- 
planation for the large decreases 
in the dissipation factor is yet ap- 
parent. 


Conclusion 


The devotion of a considerable 
portion of this paper to a discus- 
sion of recently improved electrical 
measuring techniques seems justi- 
fied because it is only through 
these improvements that the in- 
vestigations of the effects of vari- 
ous environmental and other con- 
ditions on the electrical properties 
of polyethylene have become pos- 
sible. The data obtained thus far 
on the effects of various conditions 
have partially answered some ques- 
tions, but each experiment has 
raised many additional ones. Much 
more work needs to be done in 
many areas, and it is anticipated 
that these and other investigations 
on this important subject will be 
pursued further. 

* * * 

The author acknowledges the 
valued assistance of Mr. H. F. 
Tomfohrde in connection with 
much of the work reported. 
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longer storage with safety » 






longer dielife ) 


rust.inhibitor coating 


| you get | 
5 MOL. 


BORAX 5 MOL offers worth- 
while advantages over regular 
borax asa satisfactorycoating 
material on ferrous rods and wire 
in preparation for dry drawing. 
This newer material offers a 
higher concentration of sodium 
borate and therefore savings may 
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to equal regular borax... yet you 
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Niederrhein, Europe's largest wire rod facility ‘ ee 
with its completely modern installations assures Sherwatt Appoints Distributor 


close tolerances for diameter and out-of-round, Samuel K. Hornor, sales man- 
excellent surface and light scale. ager of The Sherwatt Equipment 
and Manufacturing Company, Inc., 
has announced the appointment of 


Thomas (Basic Bessemer) grades 
OEE aes gn wit ee z The MacInnes Steel Sales Com- 
open hag yay 1005 - 1090 pany as sales representatives for 
sizes from. - "le ’ . j 
URT ORBAN _ iis from 180 ~ 880 ths. Sherwatt’s products in New York 
combany.ine. inside diameters 20, 24, 26, 33'/s" State and Northwestern Pennsyl- 
Compressed bundles of 3000 Ibs now vania. 
34 A Exchange Place. Jersey City 2. N. J. available on request. ts ek * 
In Canada: Kurt Orban Canada. Ltd., Reliable delivery schedules af «a 


The MaclInnes firm will handle a 


Toronto, Montreal, Vancouver fair price. 
complete range of Industrial Wire 
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Cloth from one-inch mesh through 
one thousand mesh manufactured 
at the Sherwatt plant located in 
Roebling, N. J. Sales and adminis- 
trative offices are maintained at 
The Sherwatt Building, 47 Murray 
RM. F. 
. * * 

Alfred MacInnes, President of 
The MacInnes Steel Sales Co., has 
headquarters located at 201 Ma- 
rine Bank Bldg., Erie, Pa., with a 
branch office at 317 State Tower 
Bldg., Syracuse, N. Y. 


New Parallel Shaft 
Speed Reducer Book 


“Parallel Shaft Speed Reducers” 
is a new 36-page book (2719) that 
describes Link-Belt’s completely 
redesigned and expanded line of 
“balanced design” parallel shaft 
reducers in 57 sizes, including 23 
new sizes. Single, double and triple 
reduction units are available in 
capacities up to 2,800 h.p. at high 
or low output speeds, and ratios 
up to 292:1. 

* * * 

Book 2719 describes the com- 
plete line and includes full informa- 
tion for selecting the correct drive 
for every application. Sixteen 
pages of rating tables contain 
thermal and mechanical horse- 
power ratings for each input and 
output speed. Load classes are 
shown for almost 250 driven ma- 
chines. Overhung loads, extended 
shafts and outboard bearings, di- 
mensions and actual ratios are 
included in additional tables. 


* * * 


A copy of Book 2719 is available 
free by writing to Link-Belt Com- 
pany, Dept. PR, Prudential Plaza, 
Chicago 1, IIl. 


Literature on Cobalt Alloys 


A data sheet on new cobalt-base 
and nickel-base superalloys is avail- 
able from the Cobalt Information 
Center. This four-page compilation 
lists physical and mechanical prop- 
erties, corrosion resistance, ther- 
mal treatment, fabrication, avail- 
able forms, and applications of 13 
alloys, including Nivco 10, J-1570, 
J-1610, WI-52, Nicrotung, Inco 
717C, and Unitemp 1753. 


* 2 
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CAMDEN WIRE co., INC. 


a 


PRODUCERS OF QUALITY FINE WIRE 
COPPER CONDUCTORS 


SOLID-BUNCHED BARE-TINOR 
* STRANDED OR—_LEAD COATED 
BRAIDED & SILVER PLATED 





CAMDEN WIRE CO., INC. 


40 MASONIC AVENUE é CAMDEN, NEW YORK 
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WITH PATENT 


AND EJECTION 


FOR COILS UP TO 
12” WIDE 


PUSH BUTTON 








Capelled Co., Inc. 

305 East 47th St., 

New York 17, N. Y. 
Telephone: Plaza 8-0744-5-6- 
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LARMUTH (1947) LTD., BROOK STREET KNUTSFORD, CHESHIRE, ENGLAND Ee 











4-Wire Twisting Machine 


Diameter: 48” 







packages 6” diameter 4” traverse. 
packages 3” diameter 5” traverse. 


the constant speed shaft. 
vice and Gilmer belts from the constant speed shaft. 


reels. 
An exceedingly efficient and versatile machine. 


THE EDMANDS CO. 


CRANSTON 10, R. 





CRADLE REELS 


Overall Width: 312” 


FILLER HEAD 24 Packages 

12” diameter by 12” Traverse 
with adjustable tension control that 
is not affected by loading or unloading. 


SERVING HEAD AIMCO plate type flyer with six spindles accommodating yarn 
BINDING HEAD AIMCO plate type flyer with two spindles accommodating yarn 
Either type is driven thru clutch, variable speed device and Gilmer belts from 


TAPING HEAD is of the constant tension type and accommodates a pad 24’ 
in diameter and up to 4” in width. It is driven thru clutch, variable speed de- 


CAPSTANS 6 groove 42” root diameter. Rates of lay from 3” to 50”. Flyer 
speed 8 steps from 600 to 34 R.P.M. Handles large diameter wires on cradle 


860 WELLINGTON AVE. 








DAR ET: 


& AT YOUR SERVICE 
*K 


SPECIALIZED ENGINEERING 
SPECIALIZED EXPERIENCE 
SPECIALIZED MACHINERY 
FOR 
TWISTING « STRANDING - BUNCHING 
Continuous Tension Control 
For Precision-Quality 


*K 
HASKELL-DAWES 


MACHINE CO., INC. 
2231 E. Ontario Street 
Philadelphia 34, Pa. 
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Another recent publication of 
the Center is ‘Thermal Shock and 
Thermal Fatigue of Cobalt Alloys 
and Cermets.” This 65-page com- 
pilation of references from 1938 to 
1960 includes a brief introduction, 
84 selected, informative abstracts, 
14 tables, and 13 figures. 


* * * 


This literature is available from 
Cobalt Information Center upon 
request. Write to the Cobalt In- 
formation Center, c/o Battelle 
Memorial Institute, 505 King Av- 
enue, Columbus 1, Ohio; the Centre 
d’Information du Cobalt, 35, rue 
des Colonies, Brussels, Belgium, 
will honor requests from persons 
abroad. 


Signal Corps Symposium 
Dates Set 


The Ninth Annual Wire and 
Cable Symposium jointly spon- 
sored by the U. S. Army Signal 
Research and Development Labor- 
atory and industry will be held at 
the Berkeley-Carteret Hotel, Asbury 
Park, N. J., on November 30, and 
December 1 and 2. As in the past, 
some 25 papers wili be presented 
showing the technical progress 
during the preceding year in the 
field of communication wires and 
cables. 

SS & 2 

Howard F. X. Kingsley, Com- 
munications Dept., U. S. Army 
Signal Research and Development 
Laboratory, is general chairman. 
The co-chairman is Fred W. Wills, 
also of the laboratory. 


Announces New 
Blast Cleaning Abrasive 


A completely new blast cleaning 
abrasive designed to occupy a posi- 
tion between present malleable 
abrasives and steel both from the 
standpoint of performance and ini- 
tial cost has been announced by 
Pangborn Corporation, Hagers- 
town, Md. 


Fenn Holds Open House 
on 60th Anniversary 


The Fenn Manufacturing Com- 
pany, 1 Fenn Road, Newington, 
Conn., took note of its attainment 
to 60 years of corporate existence 
on September 29, 1960, by holding 
a special open house to provide 
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members of the press, suppliers, 
customers, families of employees, 
and friends an opportunity to see 


the company’s complete manufac- 
turing facilities and products at from your headquarters for 


the Newington plant. The firm has 


another plant owe Britain. S Dp r a | W ra Dp Dp Nn g 


Now in its third generation of 
Fenn management, the company 


operates under the able guidance [] New facts sheet ‘““W Series Machines” 
of Wilson L. Fenn, grandson of Versatile. For coils from 2 to 2000 lbs., from 18”-30” O.D. 
the founder, Wilson Lee Fenn. and 24”-40” O.D. Also for straight lengths. 
* x * 

In 1948 the company bought the (1 New facts sheet “U Series Machines” 
Standard Machinery Company of New custom features! For wire, plastic, etc., from 24”-107” 
Providence, R. I., which marked O.D. Also for straight lengths. 
Fenn’s entry into the wire field 
through the acquisition of manu- (1 New facts sheet “Tension and Folding Devices” 
facturing rights to a line of rolling 
mills, wire flattening machines, [] New sample book “Ludlow Spiralwrapping Papers” 
swaging machines, Turks Heads 
and automatic presses. Many im- (1 New demonstration film in color. Ask for showing. 


provements in these have been 
made in the intervening years. 


a Check information desired and mail 
The c ? also hs hieved to Ludlow Papers, Needham Heights, 
as ays Aeagpnall- eve Prereeaghin Mass., Dept. WW-110 


considerable note as designers and 
makers of special machinery, as 
producers of rotor heads, gear * MACHINES « DEVICES - PAPERS + TECHNICAL SERVICE 
boxes and tail rotor assemblies for 
helicopters, of nuclear reactor 
parts, superchargers for aircraft, 


textile machinery, printing presses, e 

missile parts and numerous other Ss POINTING DIES 
diversified products, all of preci- 

sion construction. 











SJOGREN Pointing Dies 








‘ : have proven themselves! 
Under a reciprocal agreement f cae ca 
with Marshall-Richards of Eng- | Made from shock-resisting 
land, Fenn machines now are made high grade steel they as- 
in Great Britain and Marshall- sure many hours of hard, 
Richards’ wire drawing equipment continuous usage. Fit your 
will be made in this country for swaging machines with 
sale here, Canada and Mexico. these rugged, S & S Point- 
ek * ing Dies, made to order on 
The Fenn business is the saga your specifications, they 
of a dream that has been brought guarantee you service. 


to successful fruition in the typi- 
cal American tradition. 


* * * 


Used by Wire Men 
Who Want the Best! 





The manufacturer labels the 
new abrasive — called Pangborn 
G — “a significant development, 


the product of a long research pro- >) 
gram” and further describes it as yogren Ss 
“a material as close to steel as 

TOOL & MACHINE CO., INC. 


possible to make in a cupola.” 
WIRE PULLERS © WEDGE GRIPS @ JAWS FOR ALL 


& * ®& 

MAKES OF PULLERS AND TESTING MACHINES e 
CAGE ROLLERS © SWAGING HAMMERS ¢ 
POINTING DIES @ WIRE SPOOLERS 










14 Sword St. 
It is reported to last up to 24 AUBURN, MASS. 
times longer than malleable abra- ' 


sives, although not as long as pre- 
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carl 
mayer 


Afl-SPEED 


” REGISTERED 


ROD 
BAKERS 


Faster baking, greater fuel economy, maximum production efficiency 
are just a few of the results of the exclusive heating arrangement of 
the Carl Mayer Hi-Speed Rod Baker. It also has a patented blow-off 


feature which removes moisture without damage to coils. 


Here are just a few of our many satisfied customers: 


Indiana Steel & Wire Co. 
Jones & Laughlin Steel Corp- 
Republic Steel Corp. 
Sheffield Steel Div.. Armco Steel Corp. 
Steel Company of Canada : 


Write for Bulletin No. 350 


Uer- 16, OHIO 


401.589 OTHER PRODUCTS: Core Ovens « Mold Ovens . Welding Rod fp aces o He 


American Steel & Wire Co. 
Atlas Steel Co. 

Colorado Fuel & Iron Corp. 
Crucible Steel Co. of America 
Driver-Harris Co. 

B. Greening Wire Co., Ltd. 


Patent Nos. ven 
U.S. A. 2,296,361 
2,323,828 


2,235,559 20800 CENTER RIDGE RD., CLEVELAND 


Canada 396,144 
Treating Ovens & Furnaces« Special P; 
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COIL 
RACKS 


4000 LB. SQUARE 
CAPACITY TUBULAR 
STEEL POSTS 












WIDE FLARE 


NESTING CAPS 
HEAVY 


GAUGE 
FORMED 
CHANNEL 









NON-SKID 
RIBBING 
















MODULAR STORAGE SYSTEMS FOR METAL INDUSTRY - 
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Solve Wire Coil Storage Problems 


Makes handling and storing of unwieldy wire 
coils a simple one-man operation. 
plant housekeeping, saves space, provides 
positive inventory control. Front and side fork 
entry permits closer stacking and greater 
maneuverability in narrow aisles. Saves time, 
labor, cuts costs. Standard and special sizes. 


20-DAY J A R K E 


FREE TRIAL MANUFACTURING COMPANY 


Send for Details 
6333 Howard St. 
Chicago 48, Illinois 


STEELMOBILE 


mium grade steel shot. Speed of 
cleaning is faster than the lower 
hardness malleables, the same as 
the harder malleable abrasives, but 
less than steel of higher hardness. 


. £8 


Pangborn believes there is a def- 
inite application and requirement 
for this new abrasive in the middle 
priced range and, when used under 
proper conditions, will offer new 
possibilities for reducing overall 
abrasive costs. 


AS & W Cable Controls 
Undersea Vehicle 


A five-mile length of  silver- 
plated electrical cable soon will 
enable Naval oceanographers for 
the first time to conduct scientific 
studies of ocean depths for pro- 
longed periods. 

ss 2 


The cable, specially designed and 
produced at the Worcester (Mass.) 
Electrical Cable Works of U. S. 
Steel’s* American Steel and Wire 
Division and_ silver-plated for 
greater conductivity, is the heart 
line of an awesome-looking remote- 
controlled underwater device with 
the body of a Marine Corps 
“Ontos” tank, an electro-mechani- 
cal arm which synthesizes the mo- 
tions of its human counterpart, and 
four “eyes” in the form of tele- 
vision cameras which can transmit 
to a monitor screen on shore a 
three-dimensional picture equal in 
clarity to a good home movie. 


s 


Uses for the manless undersea 
vehicle — called “RUM” (remote 
underwater manipulator) — in- 
clude observations of the sea floor, 
the collection of samples and speci- 
mens from the depths, and the 
assembly and installation of deep- 
bottom mounted instrumentation 
in the ocean. It has recently un- 
dergone tests off the California 
coast. 

x *« * 

RUM can operate at depths down 
to 20,000 feet, and can crawl along 
the ocean floor at about 3 miles an 
hour. It can maneuver and operate 
on a 60 per cent grade, and is cap- 
able of climbing vertical objects 12 
inches in height. It soon may be 
equipped with an “underwater heli- 
copter” with rotor blades, which 
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will permit it to raise or lower it- 
self in the water, move sideways, 
hover like a helicopter, or just 
“float.” 


Wickwire Rope Used on 
Sacramento Channel Dredging 


The Colorado Fuel and Iron Cor- 
poration is supplying its Wickwire 
rope for the dredges which are be- 
ing used in the Sacramento River 
Deep Water Channel project, a 
project which will create a seaport 
of California’s capital, Sacramento. 

&:- R-«® 

Scheduled for completion in 1962, 
the 43-mile long, 30 foot deep 
channel, will link Sacramento with 
the Pacific Ocean and will allow 
ocean-going ships to travel 90 miles 
inland to Lake Washington. The 
estimated cost of the project is 
$43 million. 

x * * 

Swing lines, anchored on the 
shores, are worked off drums 
aboard the dredges. The dredges 
swing their heads from side to side 
by pulling on one swing line and re- 
leasing the other. As the dredges 
reach the forward limit of the 
the swing lines, the anchors on 
shore are moved forward to allow 
the entire operation to be repeated. 

> st 

Basically, the dredges are float- 
ing platforms. Extending from the 
bow of each dredge is the cutter 
head and suction head, supported 
by a ladder or boom. The ladder, 
weighing between 90 and 100 tons 
uses Wickwire rope to hold the tre- 
mendous weight of the heads as 
they work along the channel bed. 


Reynolds Expands 
Washington Plant 


A $600,000 expansion of Rey- 
nolds Metals Company’s aluminum 
reduction plant at Longview, 
Wash., to make possible production 
of extrusion ingot, other improved 
ingot products and bar stock for 
making aluminum conductor wire 
was announced today by D. W. 
Johnson, plant manager. 

The expansion, scheduled for 
completion in six months, will in- 
clude additional floor area of about 
13,000 square feet. The building 
addition will house three new hold- 
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EQUIPMENT 


Extruders : 
Takeup Equipment 
Payoff Equipment 
Spoolers 
Respoolers 
Measuring Machines 
Capstans 
Cable Strippers 
Braiding Equipment 
Twinners, Stranders, 

. Cablers, Bunchers 
Spark Testers 
Printing Machines 
Spiral Striping Machinery 
Taping Equipment 
Fine Wire Takeup and 

- Respooling Equipment 
Wire Drawing Machines 
Specially Built Equipment 
And Much More 


SUPPLIES ~ 


Wire Drawing Dies 

Wire Drawing Spools 

All Types of 

Reels and Spools 

Lithographed Spools 

Inks for 

Printing Machines 

Bare, Tinned and Silver 
Plated Copper Wire, 
Stainless Steel, Silver, 
Nickel, Bronze, Brass 

- and Other Bare Wires 
Numerous Other items 
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Two companies that provide all that’s needed, new 
and used for the West’s wire industry. 


all the wire industry 
in the West looks to 


~~ companies 


First, there’s Western Wire & Textile Machinery, Inc., the 
only company in the West that deals exclusively in used 
and reconditioned wire and cable- making equipment. 


Secondly, there’s the Paul |. Kenner Co., supplier and 
distributor of new wire and cable manufacturing machin- 
ery and supplies. 


Nowhere else in the West will you have a better chance 
of finding exactly what you need ---either new or used. 
Nowhere else in the West will you be able to trade in old 
equipment on new. Nowhere in the West will you find 
such a complete stock of machinery and equipment. 


You'll like dealing with men who speak your business 
language - -- with companies backed by 20 years of highly 
specialized experience. 


SOME EQUIPMENT ON HAND: 


Takeups © Payoffs ° Braiders © Asbestos Carding 
Lines © Taping Machines © 7 Stranders, 1 for 6 x 4 
inch spools, 1 for 16 x 9 inch reels © New England 
Butt 24” buncher. 





WESTERN WIRE & TEXTILE MACHINERY, INC. 


228 Shaw Road 


South San Francisco, Calif. 


Tel.: JUno 9-1101 


PAUL |. KENNER CO. 


228 Shaw Road 


ing furnaces for processing of the 
metal prior to casting ingot of vari- 
ous shapes and sizes. New equip- 
ment also will include a horizontal 
casting machine, sawing equipment 
and homogenizing furnaces. 


Replacement Chart Catalog 


A new 14-page catalog of re- 
placement strip chart papers has 
been published by the Judson 
Bigelow Sales Div., Techni-Rite 
Electronics, Inc., P. O. Box 3575-F, 
Providence 10, R. I. A complete 
listing of replacement charts for 
all makes and models of recorders 
is included, with cross references 
to recorder manufacturers’ model 
numbers. Judson Bigelow sales 
representatives and ‘warehouses 
are also listed. 


SKF Bearing Damage Detector 


An SKF Industries’ Bearing 
Damage Detector — believed the 
first using a unique electronic sys- 
tem — was shown to a military 
symposium as a device for highly 


South San Francisco, Calif. 


Tel.: JUno 9-1101 





accurate inspection without need 
to disassemble bearings. 
: & & 

Elimination of the need to take 
used bearings apart through use 
of the Detector to adequately 
assure no surface damage is esti- 
mated to result in savings of sev- 
eral million dollars a year to bear- 
ing users. 

* &@& @& 

For further particulars, write 
SKF Industries, Inc., Front St. & 
Erie Ave., Philadelphia 32, Pa. 


Industrial Ovens Designed for 
Air Pollution Control 


This article discusses basic de- 
sign methods for applying all- 
metal catalyst elements for air pol- 
lution control in a wide range of 
industrial ovens, furnaces and dry- 
ers. Tells how hazardous combus- 
tible exhause fumes are converted 
to clean, safe, re-useable heat 
energy, by economical catalytic ox- 
idation. For a copy, write Catalytic 
Combustion Corp., 4725 14th St., 
Detroit 8, Mich. 
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The Challenge of Spent Acid 
(Continued from page 1543) 


salts used for sludge preparation. 
Also, spent acid can act as a coagu- 
lant for sewage and make existing 
primary plants more effective, thus 
postponing construction of more 
treatment facilities. Spent acid is 
also being used at water treatment 
plants. 
* * * 

Spent acid hauled to a sewage 

treatment plant does not harm 


sewers or streams. Holding facili- 


ties at the treatment plant permit. 


a controlled rate of discharge to 
the sewage flow as a flocculant or 
to the sewage sludge as a condi- 
tioner prior to filtering. The result 
provides a means of disposal of a 
waste problem and a means of re- 
ducing costs for the municipality. 
The full flow from a city will neu- 
ralize large volumes of acid. Dilu- 
tion of the iron concentration to 
acceptable limits will determine 
the volume of acid the city plant 








SHREWSBURY STREET 





WIRE DRAWING MACHINERY 


AND EQUIPMENT 
CQO 
FINE WIRE MACHINES © SPOOLERS © POINTERS 
PATENTING, TEMPERING, GALVANIZING AND — 
TINNING EQUIPMENT FOR WIRE 


Wire Blocks Made To Suit Your Needs 


WRITE FOR PRICES 


SUPERIOR TOOL & MANUFACTURING CO. 


WEST BOYLSTON, MASS. 








STAINLESS 
STEEL WIRE 


i 


Holds Worlds record 


for Productivity & Export 


NAS 


STAINLESS STEEL WIRE 


Dia: 0. 324” ~0. 0016’ 


Capacity: 350 tons (monthly) 


NIPPON STAINLESS STEEL WIRE MFG. CO.,LTD. 


HEAD OFFICE: 





WO. 47, UMEDA-CHO, KITA-KU, OSAKA, JAPAN. 








FOR WET DRAWING AND CLEANING COMPOUNDS 


SPECIFY 


PERMAG 











For more than 33 years, Magnuson Products 
Corporation has helped solve difficult wire drawing 
and cleaning problems at considerable savings. 
Write, wire or phone today and find out how 
Magnuson can help you expedite production. 


Ra A G bd U o ] & PRODUCTS CORPORATION 


50 COURT ST., BROOKLYN 1, N. Y. InCanada: Canadian PERMAG Products, Ltd., Montreal 
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can handle. 


Recommendations 


Industries that consider a waste 
discharge in terms of its effect on 
the river can properly evaluate 
control methods and interim pro- 
cedures. Such evaluation can not 
only define the reasonableness of 
regulations but also anticipate 
their effectiveness in promoting 
the public welfare. But such eval- 
uations necessitate stream survey 
work and in-plant surveys that 
show sources, volumes and 
strengths of waste, operating con- 
trols, and possibilities for minimiz- 
ing acid consumption consistent 
with product quality control. 

* * * 


A full evaluation will permit 
assessing benefits derived from 
various degrees of treatment 
against the cost involved. This em- 
phasizes the need to recognize all 
the uses of a stream, including 
waste disposal, in terms of their 
roles in the development of public 
welfare. It would be better for the 
public welfare to have money 
spent on increased production fa- 
cilities than for an unnecessary 
degree of treatment. 


x * * 


.. Such an evaluation can also sug- 
gest a stepwise program that can 
be instituted to reduce, if not elim- 
inate, the polluting effects of a dis- 
charge on a river. 


s & ® 


Such a program will minimize 
the expense of waste control and 
prevent unnecessary expense. It 
also will provide basis for justifica- 
tion of the waste control program 
and understanding of the role of 
the company in community wel- 
fare development. Such _ under- 
standing will assure continued 
operation of facilities rather than 
promote arguments to justify by- 
passing or inadequate controls. 


2 & @ 


Construction and operation of 
treatment facilities cost money. 
But the cost of the treatment plant 
is no criterion of its effectiveness. 
Since treatment of wastes is a step 
in process operation, it deserves 
management and operating atten- 
tion to insure maximum efficiency 
and effectiveness at minimum cost. 
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The incentive for providing accom- 
plishment of objectives is the elim- 
ination of the need for more gov- 
ernmental regulation. 








Wire Kinks 


(Continued from page 1559) 


This is nothing more than 
ground up corn cobs and is some- 
thing that is sold by most plating 
supply houses and can be bought 
in various grades of fineness. It 
is usually used dry, but can be used 
wet in which case it does a faster 
polishing job. However, using it 
wet introduces complications such 
as having to provide for drainage, 
drying, etc. 

* * * 

Corn meal is an even better pol- 
ishing agent, but is more expensive 
and is only used where highly ex- 
acting finishes are required. 


The Cleaning of Carbon Steel 
Wire as Affected by the 
Metallurgical Nature of the Scale 


(Continued from page 1554) 


and have shown that the improved 
cleaning conditions on patented rod 
over green rod are actually brought 
about by scale breakage over the 
tension rolls and not necessarily by 
the patenting operation itself. A 
comparison of cleaning times indi- 
cates that a green rod, reeled under 
controlled accelerated cooling con- 
ditions, can possess a complete cov- 
erage of the periphery by a re- 
duced thickness of mill scale and 
still clean faster than a patented 
and reeled rod having almost iden- 
tical scale weight. 
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Have you considered joining 
THE WIRE ASSOCIATIONS? 
Write for booklet and an 
application for membership. 
453 Main Street 


Stamford, Conn. 

















CENTRAL 








Finished Standard dies and TIPS in 





DIES and NOZZLES for 


INSULATING ELECTRIC WIRE 


STEEL and CARBIDE 


CARBIDE NOZZLES OR TIPS 
have extremely long life and cut costs. 


Our STEEL DIES are made Round, Figure 8, 
Serrated, Tracer—or in special shapes. 


Highest quality of workmanship and materials. Semi- 


WIRE TOOL DIVISION 


CENTRAL TOOL AND MACHINE CO. 


102 CENTRAL AVENUE, BRIDGEPORT 7, CONN. 





stock. Special shapes to specification. 


TEL.: FOREST 7-8473 

















CHADWICK YARN COMPANY 


P. O. Box 591 — PAWTUCKET, R. I. 


TTON YARNS 


PRECISION WOUND ON WARDWELL TUBES 


AND NEW ENGLAND BUTT TUBES 


WRAPPING AND 
SERVING YARNS 
__ INSULATING YARNS 
_ UNDERWRITERS’ 
MARKER OR TRACER 
THREAD 
~ CUSTOM WINDING 


ANY PACKAGE «ANY 
NUMBER OF ENDS 


Spot lots 
always 
in stock 





PAwtucket 3-0641 


EST 1855 AlMco VC 1IGIS 


7 merican” 
Wika ATING 


MACHINE RY 
J TUMes OMPANY 


LL AND HUNTING 


Ch 


t MANUFACTURERS OF WIRE INSULATING 
MACHINERY AND ALLIED EQUIPMENT. 
MACHINERY MFG. TO CUSTOMERS 
SPECIFICATIONS 





DRUM TAKE-UPS 
SPOOLING EQUIPMENT 


WIRE ENAMELING 
MACHINERY 


INSULATING MACHINERY: 
FOR GLASS, COTTON 
TAKE-UPS AND PAY-OFFS_: 
TAPING MACHINES —: 
SPECIAL MACHINERY 













If you don’t check 
your Tensions... 
how do you know they 

are safe ? 








Tension Meters 


for tensions from 
2 Ibs. up to 100 Ibs. 






















Electric 
Tension 
Controls 













TENSITRON, INC. 
HARVARD, MASS., U.S. A. 





Die Firm Moves to 
Larger Quarters 


The Mark Carbide Company, 
manufacturer of tungsten and 
chrome carbide wire drawing 
round, shaped and sectional dies 
and tube mandrels, has announced 
the removal of its plant and of- 
fices from Warren, Mich., to new 
and larger quarters at 23881 De- 
quindre, Hazel Park, Mich. The 
company now has a new telephone 
number: LIncoln 5-0606. 






Folder on Fencing 


A 4 page folder deals with types: 


and styles of Stan Gard chain link 
fence and gates recommended for 
home, industry, institution, and 
recreation area use. Detail draw- 
ings show framework, fence and 
gate fittings, and typical erected 
fence section with all components 
required for a finished installation. 
Complete specifications on seven 
selected styles, gate specifications, 
and information on how to order 
are also included in this guide. 
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For a copy, write Robertson 
Steel & Iron Co., 71 Elm St., Cin- 
cinnati 2, Ohio. 


Symposium on High-Voltage 
Cable Insulation 


The necessity of transmitting 
ever increasing amounts of electric 
power to satisfy demand has 
forced utilities to use higher and 
higher voltages in power cables; 
some in excess of 300 kv. In turn 
cable manufacturers are faced 
with the problem of producing 
cables safe and reliable enough to 
handle these high voltages. 


a 


This symposium on high voltage 
cable insulation brings to bear on 
the problem the views of experts 
in this field. Particular emphasis 
is placed on the requirements for 
materials, for their proper applica- 
tion, and on test methods that will 
reveal the capabilities and faults 
of insulation systems used for ex- 
tra high voltage transmission. Re- 
Me anwioaacees are becoming more 





WITHSTANDS HI -~SPEED 


PRESSURE OF SYNTHETIC 
YARNS AND WIRE WITH- 


OUT WEAR OR DAMAGE 


PULLEY 
PU-625 











ROLLER 
RF-695 





HEANY INDUSTRIAL CERAMIC core. 


P. O. BOX 530 


NEW HAVEN 3, CONNECTICUT 
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TENSILE TEST CAPACITIES 
To 2000 LBS. 


Scott Model J-5 Tester with ACCR-O- 
METER Electronic Weighing gives you a far 
greater range of quality evaluation for wire, 
insulation sheath, and cable components — 
and at modest cost! ACCR-O-METER strain 
gage weighing features interchangeable force 
dividers . . . provides for full scale test capac- 
ities of .5 to 2000 Ibs. Push-button testing for 
both high and low elongation materials. 
Stress-strain information “picturized” on strip 
chart. Ample magnification for detailed test 
analyses. For top testing convenience, econ- 
omy, versatility . . . get facts on ACCR-O- 
METER. Scott Testers, Inc., 55 Blackstone 
St., Providence, R. I. Tel: DExter 1-5650 
(Area Code 401). 


SCOTT 
TESTERS 


THE SURE TEST scorm 








stringent, although oil impregnated 
paper still provides the most satis- 
factory insulation. 

2.2 ® 

The symposium was_ jointly 
sponsored by AIEE Subcommittee 
on Insulated Conductors and ASTM 
Committee D-27 on Electrical In- 
sulating Liquids and Gases. The 
volume is extensively referenced 
and is the eighth of a series on in- 
sulating oils. 

x *k * 

Copies of the symposium papers 
may be secured from the American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa., for 
$1.50, which are contained in a 
39-page book with heavy paper 
covers. 


Technical Data Sheets on Geon 

The B. F. Goodrich Chemical Co., 
3135 Euclid Ave., Cleveland 15, 
Ohio, has issued technical data 
sheets on four types of its Geon 
Plastics — 8730, 8800, 8803 and 
8875. These give complete informa- 
tion on the properties, colors and 
applications. These Data Sheets 
are available from the company 
upon request. 
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Moisture Control in Plastics 
Preceding Extrusion for Wire 
and Cable 


(Continued from page 1546) 


tiles and oil. Similar to the at- 
mospheric pressure type, the hop- 
per is mounted above the extruder 
and the material is introduced at 
the top from some type of a con- 
veyor. In this design, a vacuum 
valve is closed and a vacuum pump 
started by a pellet level indicator 
whenever the hopper is filled. 





Fig. 4 — Polyethylene hopper dryer installation. 


When the level drops to a prede- 
termined value, the vacuum pump 
is stopped and the valve again 
opens. Like the first type, no extra 
handling labor is needed for load- 
ing and there is no moisture picked 
up by the material after it leaves 
the dryer. 
* * * 

Devolatilizing Extruders—These 
extruders are used to remove mois- 
ture from the extrudate during the 
extrusion process. 

x zk * 

In summarizing, some extrusion 
defects have been given which are 
associated with excessive moisture 
adsorption in the material. The 
reasons for moisture adsorption in 
plastics have been discussed. The 
nitrogen sweep method of moisture 
analysis was described. The need 
for establishing a tolerable mois- 
ture limit was outlined. The fac- 
tors which influence drying rates 
have been given. Methods of mois- 
ture control have been discussed 
with reference to the shipment of 
material in large lots such as hop- 
per cars and the shipment of 
smaller lots of material in bags and 
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4. J. F. Carr, E.1. Du Pont De Nemours 
and Company, Washington Works 
: unpublished bulletin 
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Drying Polyethylene Sheathing Com- 
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Our Advertisers are Reliable 
Patronize Them 














M 0 LDED WIRE BRAIDER SPOOLS 


SMOOTH SPOOL HEADS will not break, 


warp, knick or rough-up—reducing mainte- 


nance costs. The instant locking feature 
saves time locating “dog-hole”. Lighter than 
metal spools with less wear on Braider and 
Winder. 


Contact us regarding your Spool Problems. 


Stocked and sold exclusively by 


STANDARD MILL SUPPLY COMPANY 
31 ESTEN AVE., PAWTUCKET, R.1. 
Telephone, PAwtucket 3-1534 


WE SELL 


STRANDERS, 7-BAY AND 12-BAY 

WARDWELL BRAIDERS, 16 CARRIER 

48” STANDARD DAVIS DUAL CAPSTAN 

60” ROYLE CAPSTAN 

3 SLEEPER-HARTLEY BX ARMORING MACHINES, 
COMPLETE 

MULTI-WIRE TAKE-UP FRAMES 

MANY OTHER ITEMS 


= 
WIRE & TEXTILE MACHINERY INC. 
P. 0. BOX 436, PAWTUCKET, R. I. 


WE Buy 











a MACHINERY FOR 
HIGH SPEED PRODUCTION 


BRAIDERS 

CABLERS 

TAKE-UPS 
BUNCHERS 
STRANDERS 

TAPING MACHINES 


NEW ENGLAND BUTT CO. 


Division Wanskuck Company 
304 Pearl Street - Providence 7, R. 1. 
James Day (Machinery) Ltd. * 28 Maddox Street, London WI, England 
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Setting Incentive Rates in a 
Steel Wire Mill Under a 
Union Contract 
(Continued from page 1520) 


before and after. Is the method in 
use a good one? Is the job safe? 
Thirdly, is the crew assignment 
satisfactory ? 
* =» ® 

Before a new layout of equip- 
ment has been approved for instal- 
lation, the Industrial Engineering 
Department has an opportunity to 
review the layout drawings of the 
Plant Engineering Department. 


The flow of the material, the stor- 
age areas, and the employee work- 
ing areas are all considered. Then, 
of course, when the equipment is 
installed and the employees are 
working on the job further im- 
provements are usually made. 
While the method is being con- 
sidered from the point of view of 
its efficiency, so is the job con- 
sidered from the safety viewpoint. 
In respect to the crew assignment, 
usually this is considered before 
the equipment is installed or even 
designed. In order to do this, of 
course, reasonably accurate time 











FINE NON-FERROUS WIRES 
COPPER - OFHC - CADMIUM COPPER 
BARE - SILVER COATED - SINGLE OR 
STRANDED. ALSO ALUMINUM. 


WRITE — WIRE — PHONE 





THE MONTGOMERY COMPANY 


25 CANAL STREET 


Est. 1871 
Tel.: National 3-3336 


WINDSOR LOCKS, CONN. 

















PANY 
NYLON 
FORTISAN 
ORLON 
tS fe), | 
DACRON 


co 


DACRON/GLASS 
ACETATE 


Wrile for Samples, Prices and Dala dedirad. 
SYNTHETIC THREAD CO. 


238 W. GOEPP ST., BETHLEHEM, PA. 


FORMULA FOR SUCCESS 


IN SYNTHETIC THREAD AND YARN APPLICATION 


*funene, ( YARNS+PROCESS+ SERVICE)=Puccess 
EXACT 


CONSISTENT 


to GOVT 
bh] od 4 





IN APPLICATION 
BRAIDING* SERVING> 
IDENTIFICATION > 
BINDING: 

LACING: HI- 
STRENGTH 

FILLER 


OUR 
PROUDEST 

ASSET 
ALL PUT-UPS 
STANDARD 


OR 
SPECIAL 


Tel.: UNiversity 8-8575 





MUSIC WIRE and SPECIAL WIRES 


Music Wire for Industrial Purposes 
211 sizes Bright Polished, .0015” to .250” 
45 sizes Bright Tinned, .005 to .125” 


Aluminum—Annealed—Belt Lacing—Brass, Soft and Spring—Copper, Bare and Tinned 
Coppered Sieel Spring—Galvanized—Tinned 
Monel—Nickel Silver—Pure Soft Nickel—Oil Tempered, Steel Spring, Black Finish 
Phosphor Bronze, Spring Temper—Pure Iron Wire—Resistance Wire, 
Hoskins Chrome! “A“—Stainless, Soft and Spring Temper—Tag Wire, 1000 
in an Envelope—Florist Wire—Spooled and Coiled, /-1/2-1-5# 

Wires Straightened and Cut to length—Smal! Gauges—Small orders our specialty 
Wires and Strands for the fishermen. Trolling Wires, Copper-Monel-Stainless. 
Leader Wires, “Wilstabrite” Stainless and “Silverbrite’’ Music. 

Dental and Surgical Wires, large assortment. 


THE MALIN & COMPANY 


Established in 1884 


2514 Vestry Ave. 
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Cleveland 13, Ohio 











values are necessary; the amount 
of work involved in the job must be 
known. In most cases, the work 
time is developed from known work 
times of similar jobs or if neces- 
sary, estimations of work element 
times are made. Then, of course, 
after the job is working the per- 
centage of work is calculated using 
the time study data to again decide 
if this is the most desirable crew 
assignment. 
* Yr @ 


Now that we have seen how the 
new incentive concepts at the Roeb- 
ling Wire Mills have developed and 
how they are applied, let us for a 
minute or two discuss how this 
plan is functioning. Presently there 
are in the Wire Mills Division 40 
“new type” incentive plans and 25 
“old type” plans covering about 
450 employees. The actual earnings 
of these “new type” plans vary up 
to a maximum of 148 percent of 
the Standard Hourly Wage Rate 
with exception of one plan which 
earns 170 percent of the Standard 
Hourly Wage Rate. The average 
of the Wire Mills Division is 130 
percent of the Standard Hourly 
Wage Rate. 


e- 2. 


These incentive plans are kept 
up-to-date. Production supervision 
notifies us of all changes as they 
occur, or in the case of major 
changes which in most all cases 
require large expenditures, we are 
notified of the possible change 
when the request for the appropri- 
ation is originally made. Immedi- 
ately when changes do occur we 
investigate the effect of the change 
on the rate taking whatever time 
studies are necessary. If the change 
changes the rate less than 214%, 
we merely review the effect of the 
change with employees and the 
Union and no change is made in 
the rate. This information is filed 
for further consideration. When 
another change is made then the 
effect of all changes is considered. 


e & ® 


One more factor that indicates 
our incentive practices are proving 
satisfactory I would like to bring 
out is reflected in small number of 
incentive rate grievances we pres- 
ently have in process. Years back 
we had a large number of incentive 
grievances in process at all times 
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and quite a few of these would end 
up in Arbitration. Today we rarely 
have more than one or two active 
incentive rate grievances at any 
one time and they are usually set- 
tled by the time they reach the 3rd 
step grievance meeting, the meet- 
ing before Arbitration. 








Planning and Scheduling in the 
Wire Mill 
(Continued from page 1536) 


are controlled separately by clerks 
working in close cooperation with 
the Scheduling Supervisor. In each 
of the departments a constant re- 
view of order backlogs is main- 
tained, and when necessary, the 
Sales Department requested to 
supply additional tonnages to main- 
tain profitable operating levels. 


xh ® 


The Shipping Department ac- 
cumulates orders from the Ship- 
ping Preparation Departments and 
will ship less than a truckload, 
truckload or carloads as directed by 
the Sales Orders, and prepares all 
necessary bills and reports. The 


Scheduling Supervisors and the 
Backlog Clerks check the shipping 
reports against the orders as 
originally received to determine 
whether the orders as shipped are 
correct, complete and on time, and 
then compile performance and ton- 
nage reports — and maybe, once 
in a while, a delinquency report. 


* x * 


Schedules are not inviolate. In- 
flexibility results in decreasing cus- 
tomer satisfaction. Schedules are 
altered, adjusted and revised con- 
stantly: this must be so. Capacity 
must always be found for that 
bonafide “emergency” order, for 
the justified replacement order, for 
the experimental trial coil. And 
then there are always the adjust- 
ments caused by unexpected break- 
downs of equipment and the alter- 
nate procedures required to by-pass 
inoperative machines. All these, 
and more, must be absorbed into 
the mill’s schedules — and yet, 
there must be a minimum of delay 
to the customer. 


* * * 


It’s all that simple — or it should 











100 GLEN ROAD 
CRANSTON 10, R.!. 


JAMES L. ENTWISTLE 
PRESIDENT 








THE SYMBOL OF EXCELLENCE IN WIRE 
PROCESSING AND TESTING EQUIPMENT 

















WAYNE WIRE DIE CO. 





WANT GOOD WIRE? THEN USE “‘THE BEST” DIES! 


Only top-quality DIAMONDS are used by WAYNE. This, plus per- 
fection in workmanship, is responsible for the fine reputation of 


WAYNE WIRE DRAWING DIES 


Satisfactory DIAMOND DIES can only be made by those 
who have experience, skill and knowledge. 
has all of these. Users have called WAYNE DIES “the best.” 


WAYNE 


2 Maple Avenue, Linden, N .J. 
Telephone: WAbash 5-2456 















All sizes from .104” down to 
.0004” in stock 





Manufacturers of 
Quality diamond dies since 1870 


: —-BALLOFFET 
=, -WIANNEY 





~—/ WIRE DIE CO. Inc. 


6825 ADAMS ST. GUTTENBERG N. J 
Tel: Union 3-3393 











Diamond Powders 
Of First Quality Only 


For assured quality, accurately 
graded diamond powders 


Specify 
‘‘DANFORTH’’ 


WE BUY SWARF, SLUDGE 
AND LAPPING COTTON 


RECLAIMING SERVICE 


We also reclaim and return to you 
the diamond content, guaranteed 99% 
pure and graded for further use. 


For particulars, write 


C. W. DANFORTH CO. 


101 E. Indianola Avenue 
Youngstown 7, Ohio 


Established in 1912 














NOVEMBER, 1960 








a pete} / 44 
WIRE 
>) | a |, Lom 


3233 S. Lafayette St. 
FORT WAYNE, INDIANA 
Phone HARRISON 1367 





MEET “FRITZ” AUMANN .. . 


Here’s a man many buyers of wire dies will 
be meeting in the months ahead—Frederick W. 
(Fritz) Aumann, who was recently named Assist- 
ant Manager of Hoosier Wire Die, Inc. 


In his new capacity, 
Aumann will make person- 
al calls on die buyers in 
the wire industry. We be- 
lieve you will enjoy having 
him call on you, for he & 
really knows the die busi- © 
ness. Since he came up j 
through the ranks, he is 
familiar with all phases of 
die making—from selection 
of stones, to drilling and 
polishing. When he’s not 
on the road, he’s in charge 
of final inspection at our 
plant. 





Frederick W. 
Aumann 


With this background, he can give authorita- 
tive answers to most of your questions or know 
where to find the answer in a hurry! 


OUR NEW BROCHURE... 


When “Fritz” calls on you, he’ll give you a 
copy of our new illustrated brochure, which 
takes you on a tour of our new plant and 
through each step in the manufacture of our 
famous ‘Drawing Angle Controlled Dies’ which 
are setting the pace in the industry . . . Better 
yet, write for your copy today! 


HOOSIER WIRE DIE, INC. 
3233 S. LAFAYETTE ST. 
FORT WAYNE, INDIANA 
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be. True, there have been some- 


times moments of desk-thumping. 


ultimatums, but the frequency has 
diminished almost to non-occur- 
rence. We sought to improve de- 
liveries, eliminate delinquencies 
and satisfy customer demands, and 
we have succeeded, and the suc- 
cess was achieved by following 
thru on this briefly sketched pro- 
gram of self-enlightenment and co- 
operation. 








Autolite Laboratory Geared 
to Missile Age 

One of the nation’s important 
research centers is the Insulation 
and Process Research Laboratory 
of The Electric Autolite Company’s 
Wire & Cable Division, Port Huron, 
Michigan. An outstanding labora- 
tory of its type, Autolite - has 
staffed it with top men and latest 
equipment. A good portion of the 
Division’s sales dollars is reinvested 


REVERSIBLE DIAMOND DIES 
NATIO 


WIRE DIE CO. INC. 
12 WEST 21st St. N.Y. 10, N.Y. 


















DIAMOND DIES 


.0002 to .128 
For many years... 
Outstanding in quality, 
workmanship and service. 


FORT WAYNE WIRE DIE, INC. 


2625 . &. Wayne, Ind. 


Pontiac St., Fort 











ca call 
TUNGSTEN CARBIDE WIRE 
DRAWING & COLD HEADING 
DIES and CARBIDE TOOLING 
EASTERN CARBIDE CORP. 


NEW ROCHELLE, N.Y. 









SUSTR 
poor rn tte 


AJAX 


$ . 
YPpires 1° 
R.R, 4, P.O. Box 66, Fort Wayne, Ind. 


DIAMOND 


DIAMOND 
DIES ER 


POWD 








NEW ENGLAND WIRE DIE CO. 


7 Forsberg St., Worcester, Mass. 
EXPERT RECUTTING 
DIAMOND DIES, DIAMOND POWDERS 


Eastern Representative of 





Ajax Industrial Supplies, Inc. 











DIAMOND POWDER 


Diamond Reclaiming Services 


FORT WAYNE DIAMOND PRODUCTS, INC. 


2623 E. Pontiac Fort Wayne 5, Indiana 








FINE and MEDIUM SIZE WIRE 
TAKE-UPS 
8, 10, & 12 SPINDLES 


COLBOURNE MACHINE COMPANY 
21 MUNRO ST. ° WINSTED, CONN. 











DIE RECUTTING SERVICE 


CARBIDE DIES « TOOLS « PARTS 
RUSCH WIRE DIE CORPORATION 


CROTON-ON-HUDSON, N. Y. 











DIAMOND DIES 


For Precision Wire Drawing 


BRENON, INC. 


Experts in Fine Size Diamond Dies 
R.F.D. #2, Box 400, Edison, N. J. 





CARBIDE NAIL TOOLING 


For 
Domestic and Foreign Machines 
available from STOCK 
PITTSBURGH CARBIDE DIE CO. 
Monongahela, Penna. Blackburn 8-6959 














DIAMOND CARBIDE 


DIES 


KELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 














VAN DIAMOND DIES 
‘4 Ja PROFILED DIES 


Wy Oa 
VICTOR J. BOULIN INC. 


10 FIRST STREET, PELHAM, N.Y 


FINE SIZE DIES 





DIAMOND WIRE DRAWING DIES 
and DIAMOND POWDER 


INDIANA WIRE DIE COMPANY 


314-324 FE. Wallace St., Fort Wayne, Indiana 
Phone: Harrison 4373 
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QUALITY 
DIAMOND DIES 


SKILLED RECUTTING SERVICE @ DIAMOND POWDER 


ALABAMA WIRE DIE CO. 


FAYETTE, ALABAMA 
Affiliated with Indiana Wire Die Co. 


























WORK WITH WEBB 


for finer quality wire 
Stainless ¢ Needle « Nickel Alloy 


a Om 
WEBB WIRE 


DIVISION OF THE CARPENTER STEEL CO. 
NEW BRUNSWICK, N. J. 
















METALLIZING WIRE 


PURE ZINC and CADMIUM 
Other Fine Bare Wires 
Manufactured to Your Specifications 
IMMEDIATE DELIVERY 
STAMFORD PROCESSING CO. 
P.O. Box 357 Buchanan, New York 











TOTNES 
FIBERGLASS 
REELS Fr 


MOLDED FIBER GLASS TRAY CO. 
LINESVILLE, PA 


Frais: a 
Fi \ 
Pee “. ¥ 








WOOD REELS and SPOOLS 


1” to 60” Diameters 


American Wood Working Company 
Box 335-W 
MONTELLO, WISCONSIN 














“*SALVI" 


MECHANICAL DESCALING MACHINES 
For Low & High Carbon, Alloy & 
Stainless Steel Rods 
Complete with Forced Lubrication and Drawing 
Station. Sizes %” dia. 


STRAUS-ARTYS CORPORATION 
45 No. Station Plaza © Great Neck, N. Y. 
Telephone: HUnter 2-4514 





EMORS 


SPOOLERS 4wo TRAVERSES 


ROBERT J EMORY CO 


31 E.RUNYON ST, NEWARK 5,N. J. 








ACID PICKLING 
INHIBITOR COMPOUND 


THE PARKIN CHEMICAL CO. 


HIGHLAND BLDG. PITTSBURGH 6, PA. 
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TINSEL WIRE 


BARE FLEXIBLE 
ELECTRIC TINSEL WIRE 
For Electric Razors, Hearing Aids, 
Telephone Cord Sets — Heater 
Wire or Resistance Wire. 
ALL WIRE READY 
FOR INSULATION 








ACS DIVISION 


American Copper, Sponge Co., Inc. 
Woonsocket, Rhode Island 





annually in this laboratory to 
maintain Autolite’s leadership in 
the wire and cable field. 


= © 2 


While cables currently produced 
are suitable for most of today’s 
aircraft, new designs have far 
more severe requirements both 
physically and electrically. Cables 
to withstand 650 degrees F are 
presently being produced and work 
is under way to make new prod- 
ucts that will operate up to 1000 
degrees F. 

* * * 

The laboratory’s aim is the im- 
provement of wires and cables, a 
current project being development 
of a general high-temperature air- 
craft wire that meets the exacting 
and diverse needs of all the many 
different aircraft and missile pro- 
grams. 

* x * 

Solutions are required to such 
problems as extreme hot and cold 
temperatures, high altitudes, radi- 
ation, vibration, chemicals, lubri- 
cants, moisture, abrasion, corona, 
rarified atmosphere or no air at all, 


WOOD REELS 


FOR 


CABLE - ROPE - WIRE 
QUICK DELIVERIES on 


ASSEMBLED OR 

KNOCKED DOWN REELS 
SHIPPED FROM BALTIMORE, MD. 
HARTSELLE, ALA. (BAKER MFG. CO.) 


The NELSON Company 


STANDARD OIL BLDG. 


BALTIMORE 2, MD. 














REELS 


Wood, Plywood, Hardboard 


8” to 72” in diameter 


Durkee “Site Co. 
nc. 


Pine River, Minnesota 














Zinc Meftallizing Wire 


THE PLATT BROS. & CO. 
Waterbury 20, CONN. 

















CLEVELAND TRAMRAIL 


Division of 
THE CLEVELAND CRANE & ENGINEEFRING CO. 
WICKLIFFE, OHIO 


Leading manufacturers of 
OVERHEAD MATERIALS HANDLING EQUIPMENT 
for the Wire and Wire Products Industry 








FINE WIRE 


RESPOOLING MACHINES 


COLBOURNE 
Machine Co., 21 Munro St. 


Winsted, Conn. 











WIRE DRAWING MACHINERY 
AND EQUIPMENT 
Rod Frames — 16” Frames, 8” Frames — 
Take-Up Frame, Wire — Pointers — Pulley 
Tongs — General and heat resisting alloy 
castings for wire mill use. 
Circulars on Request 


E. J. Scudder Foundry & Machine Co. 


TRENTON, N. J. 








Wine TWMeasuring MACHINES 


Precision-built for accuracy ond @ CATALOG #40 
speed. Most complete line offered. ® 4 # 





1918 N. Buffum Street 18 Thurbers Avenue 
Milwaukee 1, Wisconsin Providence 5, R. I. 








DAVIS ELECTRIC CO. 
WALLINGFORD, CONN. 
SPARKERS — TAKE-UPS 
CAPSTANS — PAY-OFFS 
SPOOLERS — TRAVERSES 
TEFLON EXTRUDER 








bioa) gino machinery co. 


CLEVELAND 12, OHIO 


15457 EUCLID AVE. 


EXCLUSIVE DISTRIBUTOR FOR FARMER 
NORTON WIRE DRAWING MACHINES 









PPL L LS 


Immediately Available 


WIRE WORKING MACHINERY 


FOURSLIDES: Baird, Nilson & Manville, 
Nos. 0, 1, 2, 3, 4, 5, 3-20, 4-26 
$ U. S. Tool Co. No, 22, 38. & 33 Multislides 
Sleeper & Hartley Spring Coilers Nos. 0, 1, 
2, 3, 3%, 4, & 5 & Torrington W10 & wi 
Vaughn No. 8, 10, & 12 Moto-Blocs 
Waterbury No. 3 Bull Blocks, Duplex 
Morgan 4 stand Wire Drawer with pointer 
and 100 H.P. motor drive & motor 
> Waterbury Nos. 1, 2, & 3 Continuous Wire 
Drawing Machines 
PARTIAL STOCK LISTING 
“The most diversified stock of machinery in 
the country, If it’s machinery we have it.” 


National Machinery Exchange 
130 Mott St., New York 13, N. Y. 
CAnal 6-2470 





ws 








FOR SALE 
WIRE WORKING MACHINERY 

1- Oswego Rod Machine 5/16” to 14 ga. 
3- Oswego Step Cone, 13 Die Drawing 

Machines 

- Wardwell Fine Wire Braiders 
For Machinery to BUY or SELL — Call Us 

PUT US ON YOUR MAILING LIST 

JOHNSON MACHINERY COMPANY 
90 Elizabeth Ave., Elizabeth, N. J. 
Tel. ELizabeth 5-2300 








PLANT ENGINEER 


Good job opening. Must have 
M.E. Degree and wire drawing 
experience. Benefits and an op- 
portunity for advancement. Send 
complete resume with salary re- 
quirements. 


Write to Box 1047 


WIRE AND WIRE PRODUCTS 
453 Main Street, Stamford, Conn. 

















ACQUISITION WANTED 
We are principals who want to acquire a 
wire forming or fabricating company with 
net earnings of at least $100,000 per year. 
We will pay cash or exchange stock. 
Management must be willing to remain. 
Write in confidence: PRINCIPAL. 
Box 1049 


453 Main St., Stamford, Conn. 








WANTED 
Metallurgist well seasoned and experienced 
in construction and operation of rod pat- 
enting furnace. 

Reply in full detail 
Box 1048 
WIRE AND WIRE PRODUCTS 

453 Main Street Stamford, Conn. 








FOREMAN-DEPT. HEAD 


To assume full charge of a Plastic 
Wire Extrusion Dept. 

EXPERIENCE NECESSARY 
Manufacturing Supervisory experi- 
ence also required. 

ATTRACTIVE SALARY 
Many Company Paid Benefits 
Plant located New York area. 

State fully experience, education, etc. 
Box WWP 720 
125 W 41 St., N.Y. 36, N.Y. 
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and the “thermal thicket’ which 


has replaced the sound barrier as. 


a major obstacle. 
- & ® 


Plastics, rubber, silicones, nylon, 
Tefion, glass, Dacron, Neoprene, 
and cotton are all used for insula- 
ting these wires and cables. New 
materials are offered and each is 
evaluated to determine its use in 
aircraft as well as in the automo- 
tive and marine industries. 


Employment of Mature Workers 


National Association of Manu- 
facturers, 2 East 48th St., New 
York 17, N. Y., in its Industry Re- 
port for September, 1960, devotes 
the issue to “Employment of Ma- 
ture Workers” ; that is, those of 45 
or more years of age. 

= & 2 

The results of investigations into 
this question, the plus and minus 
qualifications of older men, the costs 
involved, the role of government, 
and the progress to date, etc., are 
embodied in this bulletin summa- 
rizing the results of inquiries made 
of 70 leading companies. Copies 
are available upon request to 
NAM. 


Offers Information Kit on 
Spring Materials 


Spring manufacturers and other 
users of spring materials are of- 
fered a complete kit of information 
on metal for spring applications 
issued by Riverside-Alloy Metal 
Division, H. K. Porter Company, 
Inc. 

x * * 

The special kit on spring mate- 
rials was designed to the same size 
as a standard file folder. In addi- 
tion to informative data sheets, 
the kit contains a copy of River- 
side-Alloy’s new “Spring Materials 
Digest’’, an 8-page bulletin explain- 
ing the basic advantages of several 
different spring materials. 

x * * 

Copies of the new information 
kit may be obtained by contacting 
any Riverside-Alloy district office 
or by writing: Spring Information, 
Riverside-Alloy Metal Division, H. 
K. Porter Company, Inc., River- 
side, N. J. 








FOR SALE 

3—Wire Insulating Lines, Complete 2%” 
Davis, Electric Heated, Synchronized 
Drives. See them operating. 

2—48"" Royle Heavy Duty Single Wheel 
Capstans, with cast iron sump, Alumi- 
num Wheel. 

4—W. E. 24” Take-Ups and Pay-Offs. 

2—Rebuilt C. V. Lines. Rubber and Plas- 
tie Strainers or Tubers. 

1—Reliance 60 HP V.S. Drive, M. G. set 
220 volt, 1 year guar. 

VIDEX EQUIPMENT CORP 
444 Hartung Dr., Wyckoff, N. J. 
Tel: TWinbrook 1-3040 

We will see you at the Signal Corps Sym- 

posium, Asbury Park. 

Vic Hovey — Dexter Seymour — John Hovey 

Specializing in Guaranteed Re-built Equip- 

ment. Engineered Installations by Experi- 

enced Wire Men. 








FINE WIRE 
ENAMELING OVENS 


COLBOURNE 


Machine Co., 21 Munro St. 
Winsted, Conn. 














FOR SALE 
2 Halstead wire drawing machines to draw 
from 27 to 44 gauge. Each machine has 
12 heads, tubs and capstans. Individual 
clutch drive for each head. 
Frank Kouble Co. 


P.O. Box 36, Cumberland, R.I. 
Tel. Providence — DExter 1-4091 




















WANTED 
TENSILE TESTING MACHINE 5,000 
or 10,0002 capacity. Prefer 5,000¢ capacity. 
Will consider hand operated model. 
THE ATLANTIC WIRE CO. 
BRANFORD, CONNECTICUT 








CHIEF 
ENGINEER 


For insulated wire com- 
pany located in the metro- 
politan area. EE degree pre- 
ferred with minimum 5 to 
10 years’ experience in in- 
sulated wire manufacturing 


and engineering. 


Prior supervisory expe- 
rience in directing engi- 
neering personnel essential. 
Salary commensurate with 


experience and background. 


BOX WWP 734, 125 W 41 St, NY 


























WIRE 
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For more complete information, consult the annual Wire and Wire Products Buyer’s Guide. Advertisers who 
have contracted for 6 or more insertions are entitled to up to 8 listings in this section of Wire and Wire Products. 
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ABRASIVES— 

Elgin National 

Elgin, Ill. 

Hyprez Div., 
Ill 


Watch Co., Abrasives Div., 


Engis Equipment Co., Chicago, 
Pangborn Corporation, Hagerstown, Md. 
Wheelabrator Corporation, Mishawaka, Ind. 


ABRASIVES— Shot & Grit, For Cleaning 


Pangborn Corporation, Hagerstown, Md. 


Wheelabrator Corporation, Mishawaka, Ind. 
ACID INHIBITORS— 

(See Inhibitors, Pickling) 
ANNEALING MACHINES — Electric 


Resistance 
Synero Machine Co., Perth Amboy, N. J. 


ANNEALING POTS AND BOXES— 
Scudder, E. J., Fdry. & Mach, Co., Trenton, 
a Os 
BAKERS— 
(See OVENS—Rod Bakers) 
BOBBINS—Braider & Wire Weaving 


Acrometal Products, Inc., Minneapolis, Minn. 
Apco Mossberg Co., Attleboro, Mass. 
Molded Fiber Glass Tray Co., Linesville, Pa. 


Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 


Plastic Mold & Engineering Co., Providence, 
Standard Mill Supply Co., Pawtucket, R. I. 
Wardwell Machine Co., Central 


Braiding 
Falls,  § 
Western Wire & Textile 

So. San Francisco, Calif. 
Wire & Textile Mach’y, 
tucket, R. I. 


BORAX—Wire Drawing 
U. S. Borax, New York, N. Y. 


CABLE FILLERS—Paper 
Ludlow Papers, Needham 
Plymouth Cordage Company, 

vision, Plymouth, Mass. 
Twitchell, Inec., E. W., Philadelphia, Pa. 


CAPSTANS—for Wire (also Caterpiller 


Machinery, Ine., 


Inc., (used), Paw- 


Heights, Mass. 
Plymkraft Di- 


Types ) 

Rartell Machine Tool Corp., Rome, N. Y. 

Colbourne Machine Company, Winsted, 
Conn. 

Coulter & McKenzie Machine Co., Bridgeport, 
Conn. 

Davis Blectric Co., Wallingford, Conn. 
Davis-Standard Div. of Franklin Research 
and Development Corp.. Mystic, Conn. 


Enjaco Corporation, Cranston, R. 


Entwistle Manufacturing Corporation, Prov- 
idence, R. 

Federal Manufacturing Company, Walling- 
ford, Conn. 

General Engineering Company (Radcliffe) 
Limited, Radcliffe, England 

Larmuth & Bulmer Limited, Manchester, 
England 

CARRIERS—Braider, High Speed 

Apeco Mossberg Co., Attleboro, Mass. 

Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 


New England Butt Co., Division of Wans- 
kuck Co., Providence, R. I. 

Wardwell Braiding Machine Co., Central 
Falls, R. I. 

Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 

Wire & Textile Mach’y, Ine., (used), Paw- 
tucket, R. I 

CASTINGS—Wire Mill 
J. Fdry. & Mach. Co., Trenton, 


Sendder, F. 
N. J. 


CEMENTS—Refractory 


Amchem Products. Inc., 


CLEANERS—Metal 
Apex Alkali Products Co., 
Magnuson Products Corporation, 
N. Y 


Ambler, Pa. 


Phila., Pa. 
Brooklyn, 


Homer, N. Y. 
Pittsburgh, Pa. 
Frank- 


Miller, R. H., Co., Ine.. 

Parkin Chemical Co., The, 

Standard Industrial Compounds Co., 
fort, Tl 


CLEANING & PICKLING EQUIP.— 


Cleveland Tramrail Div.. of the Cleveland 
Crane & Engineering Co., Wickliffe. Ohio 


Morgan Construction Co., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, 
Ohio 
Wheelabrator Corporation, Mishawaka, Ind. 
Wilson, Lee, Engr. Co., Cleveland, Ohio 
CLOTH—WIRE, All Metals 
Hudson Wire Co., Pequot Div., Norwalk, 
Conn, 


Wickwire Bros., Cortland, » Z 
Wisconsin Wire Works, Pa amy Wis. 
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COATING COMPOUNDS— 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnuson Products Corp., Brooklyn, N. Y. 
Miller, R. H., Co., Homer, N. Y. 
Standard Industrial Compounds Co., 


fort, 
we: Ss work, BM: Y. 


Frank- 


‘Borax, New 


COLOR CONCENTRATES—For Wire 


Coatings 
Blane Corporation, 


COMPOUNDS—Coppering 


Amchem Products, Inc., Ambler, Pa. 
Miller, R. H. Co., Ine., Homer, N. Y. 


COMPOUNDS—Diamond (Pre-Mixed) 
Eastern Carbide Corp., New Rochelle, N. Y. 
Elgin National Watch Co., Abrasives Div., 

Elgin, Ill. 
Hyprez Div., 


The, Canton, Mass. 


Engis Equipment Co., Chicago, 


Rusch Wire Die Corp., Croton-on-Hudson, 
es 


COMPOUNDS—Extrusion, for Wire 

Amchem Products, Ine., Ambler, Pa. 

Blane Corporation, The, Canton, Mass. 

Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 

U. S. Industrial Chemicals Company, Divi- 
sion of National Distillers & Chemical 
Corporation, New York, N. Y. 


COMPOUNDS—For Improving Drawing 
& Extrusion 
Amchem Products, 


COMPOUNDS—Metal Finishing 
Amchem Products Ine... Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 


COMPOUNDS—Phosphate Coating 


Amchem Products, Ine., Ambler, Pa. 


COMPOUNDS—Rust Preventing 
Amehem Products. Ine., Ambler, Pa. 
Americen Tanolin Corn., Lawrence. Mass 
Apex Alkali Products Co., Philadelphia, Pa. 


COMPOUNDS—Rust Removing 
Amchem Products Ine., Ambler, Ps. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnuson Products Corp., Brooklyn, N. Y. 


Inc., Ambler, Pa. 


Standard Industrial Compounds Co., Frank- 
fort, Tl. 
COMPOUNDS—Vinyl 
Blane Corporation, The, Canton, Mass. 
Kscambia Chemical Corp., New York, N. ¥ 


Monsanto Chemical Company, Plastics Divi- 


_sion, Springfield, Mass. 

Union Carbide Plastics Company, Div. of 
Union Carbide Corporation, New York, 
N. Y. 


COMPOUNDS—Wire Drawing 
Anex Alkali Products Co., Philadelphia, Pa. 
Maenuson Prodnets Corn... Brooklyn. N. Y. 
Miller. R. H. Co., Inc., Homer, N. 
eet Industrial Compounds Co., 
ort a 
Swift & Company, 
Tv. S. Borax, New 


Frank- 


Chicago, Ill. 
York, N. Y. 


CONDUCTORS—Filexible, Electrical 
Wndson Wire Co. Ossining, N 
Montgomery Co., The, 


CONTAINERS—Wire Packaging 
(See DRUMS—Wire Packaging) 


Windsor Loci *ks, Conn. 


COPHOLDERS—Steel 
Anco Mosberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp.. Division of 
Wanskuek Co., Attleboro, Mass. 
Wire & Textile Mach’y, Ine., (used), Paw- 
tucket, R. I 
CORDS—Electrical, Tinsel Conductor 
Montgomery Co., The, Windsor Locks, Conn. 
COUNTERS— 
(See MACHINERY—Measuring Wire and 
Cable) 
CRANES—Wire Mill 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co.. Wickliffe, Ohio 
Morgan Construction Co., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, Ohio 
CUTTING TOOLS—Carbide 
Eastern Carbide Corp., New Rochelle, N. Y. 
Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich. 


CUTTING TOOLS—Wire 


Manco Mfg. Co., Bradley, II. 

Robinson, M. W. Co., Rockville, Conn. 
DIAMONDS—Industrial 

Balloffet-Vianney Wire Die Co., Inc., Gutten- 


y 


berg, 


N. J. 
a Wire Die Corp., Croton-on-Hudson, 
|. a 2 


Wayne Wire Die Co., Linden, N. J. 
DIAMOND POWDERS— 
Alabama Wire Die Co., Fayette, Ala. 
Danforth Company, C.W., Youngstown, Ohio 
Elgin National Watch Co., Abrasives Div., 
Elgin, Ill. 


Fort Wayne Diamond Products, Inc., Fort 
Wayne, Indiana 
Hoosier Wire Die, Inc., Ft. Wayne, Ind. 


Hyprez Div., Engis Equipment Co., Chicago, 
Ill. 

Indiana Wire Die Co., Ft. Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 


New England Wire Die Co., Worcester, Mass. 
Rusch Wire Die Corp., Croton-on-Hudson, 


oe 
Wayne Wire Die Co., Linden, N. J. 
DIAMOND POWDER RECLAIMING— 


Danforth Company, C.W., Youngstown, Ohio 

Elgin National Watch Co., Abrasives Div., 
Elgin, Ill. 

Fort Wayne Diamond Products, 
Wayne, Indiana 

Hoosier Wire Die, Inc., Ft. Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., Croton-on-Hudson, 
: ie. 2 


DIAMOND TOOLS— 
Alabama Wire Die Co., Fayette, Ala. 
Indiana Wire Die Co., Ft. Wayne, Ind. 
Wayne Wire Die Co., Linden, N. J. 


DIES—Carbide, Tungsten & Tantalum 


Ine., Fort 


Alabama Wire Die Co., ag maga Ala. 

Balloffet- Vianney Wire Die Co., Inc., Gutten- 
berg, N. J. 

pte Victor J., Inc., New York, N. Y. 


Eastern Carbide Corp.. New Rochelle, N. Y. 


Indiana Wire Die Co., Fort Wayne, Ind. 

Kelloy Corporation, New York, N. Y. 

Kelly Wire Die Corp., New York, N. Y. 

Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich 

Rivom, Dijon, France 


Rusch Wire Die Corp., Croton-on-Hudson, 
: Me 


Wayne Wire Die Co., Linden, N. J. 


DIES—Cold Heading 
Alabama Wire Die Co., Fayette, Ala. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Indiana Wire Die Co., Ft. Wayne, Ind. 
Kelloy Corporation, New York, N. Y. 
Metallurgical Products Dept. of General 

Electric Co., Detroit, Mich. 

Rivom, Dijon, France 


DIES—Diamond 


Ajax Industrial Supplies, Inc., Ft. Wayne, 


Ind. 
Balloffet-Vianney Wire Die Co., Inc., Gutten 


berg, N. J 


Boulin, Victor J. Inc., New York, N. Y. 
Brenon, Inc., Nixon, N. 
Ft. Wayne Wire Die Inc., Fort Wayne, Ind. 


Fr ort Wayne, Ind. 
Fort Wayne, Ind. 


Hoosier Wire Die, Inc., 
Indiana Wire Die Co., 
Kelly Wire Die Corp., New York, N. La 

National Wire Die Co., Inc., New York, pF 
New England Wire Die Co., Worcester, LR 
Roux Wire Die Works, Inc., Oriskany, mu. Bs 
Rusch Wire Die Corp., Croton-on-Hudson, 

oe 


Wayne Wire Die Co., Linden, N. J. 
DIES DIAMOND—Reversible 


Alabama Wire Die Co., Fayette, Ala. 

Indiana Wire Die Co., Fort Wayne, Ind. 

National Wire Die Co., Inc., New York, N. Y. 
DIES—Extrusion 


Central Tool and Machine Co., 


Conn. 
Rochelle, N. Y. 
4 


Bridgeport, 


Eastern Carbide Corp., New 
Kelloy Corporation, New York, XN. Z. 
of General 


Metallurgical Products Dept. 
Electrie Co., Detroit, Mich. 

Rivom, Dijon, France. 

Rusch Wire Die Corp., Croton-on-Hudson, 
m.¥. 

Wayne Wire Die Co., Linden, N. J. 

DIES—Eyelet 
Eastern Carbide Corp., New Rochelle, N. Y. 
Kelloy Corporation, New York, N. Y. 


DIES—Nail, Nail Cutters, Feeder Blocks, 
Grippers, etc. 


Pittsburgh Carbide Die Co., Monongahela, 
Pa. 
DIES—Pointing 
Sjogren Tool & Machine Co., Auburn, Mass. 


WIRE 




















DIES—Repairs & Re-Cutting 

Ajax Industrial Supplies, Inc., Fort Wayne, 
Ind. 

Alabama Wire Die Co., Fayette, Ala. 

Balloffet-Vianney Wire Die Co., Inc., Gutten- 
berg, N. J. 

Boulin, Victor J., Inc., New York, N. Y. 

Brenon, Ine., Nixon, N. J. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Ft. Wayne Wire Die, Inc., Fort Wayne, Ind. 

Hoosier Wire Die, Inc., Ft. Wayne, Ind. 

Indiana Wire Die Co., Ft. Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich. 

National Wire Die Co., Inc., New York, N. Y. 

New England Wire Die Co., Worcester, 
Mass. 

Roux Wire Die Works, Inc., Oriskany, N. Y. 

Kusch Wire Die Corp., Croton-ou-itudson, 
ae a 

Wayne Wire Die Co., Linden, N. J. 


DIES—Roll Threading 


RKivom, Dijon, France 


DIES—Special Shapes, Etc. 
Alabama Wire Die Co., Fayette, Aia. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Indiana Wire Die Co., Ft. Wayne, Ind. 
Kelloy Corporation, New York, N. Y. 
Rivom, Dijon, France 


DIES—Swaging 


Sjogren ‘l'ool & Mach. Co., Inc., Auburn, Mass. 


DIES—Tinning 
Roux Wire Die Works, Inc., Oriskany, N. Y. 
DIES—Tube Drawing 
Alabama Wire Die Co., Fayette, Ala. 
Balloffet- Vianney Wire Die Co., ‘Inc., Gutten- 
berg, N. J. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Hoosier Wire Die, Iuc., Ft. Wayne, Ind. 
Indiana Wire Die Co., F ort Wayne, Ind. 
Kelloy Corporation, New Sen, a. ee 
Kelly Wire Die Corp., New York, | oe 
Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich. 
Rivom, Dijon, France 
Rusch Wire Die Corp., Croton-on-Hudson, 
a A 


DRAW BENCHES— 
(See MACHINERY—Draw Benches) 


DRIVES—Variable Speed 
Allis Co., Louis, Milwaukee, Wisc. 
DRUMS—Wire Packaging 
tiubbard Spool Company, Wiv., Van Norman 
Industries, Inc., Garrett, Ind. 
Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 
DRUMS & TRAVERSES—For Cable 
Reels 
Hubbard Spool Company, Div., Van Norman 
Industries, Inc., Garrett, Ind. 
Republic Steel Corp., Berger Div., Canton, 
Ohio 
DRYING EQUIPMENT— 
Carl Mayer Corp., The, Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 
DUST COLLECTORS—Wet or Dry 
Pangborn Corporation, Hagerstown, Md. 
Wheelabrator Corporation, Mishawaka, Ind. 
EYELETS—Brass or Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 


FOAM PRODUCING COMPOUNDS— 
Amchem Products, Inc., Ambler, Pa. 
Parkin Chemical Co., The, Pittsburgh, Pa. 
FURNACES—Brazing 
Ajax Electric Company, Philadelphia, Pa. 
FURNACES—Galvanizing Equipment 
Ofenbau Fritz, G.m.b.H. & Co., K. G., Hagen, 
(W. Germany) 
Wilson, Lee, Engr. Co., Cleveland, Ohio 
FURNACES—Heat Treating 
Ajax Electric Company, Philadelphia, Pa. 
Carl Mayer Corp., The, Cleveland, Ohio 
Ofenbau Fritz, G.m.b.H. & Co., K. G., Hagen, 
(W. Germany) 
Wilson Lee Engr. Co., Cleveland, Ohio 
FURNACES—Pot (Oil, Gas, Electric ) 
Ajax Electric Company, Philadelphta, Pa. 
Ofenbau Fritz, G.m.b.H. & Co., K. G., Hagen, 
(W. Germany) 


FURNACES—Salt Bath 
Ajax Electric Company, Philadelphia, Pa. 


FURNACES—Sirand Annealing 
Ajax Electric Company, Philadelphia, Pa. 
Ofenbau Fritz, G.m.b.H. & Co., K. G., Hagen, 
(W. Germany) 
GALVANIZING EQUIPMENT—(See 
MACHINERY—Galvanizing Wire ) 


GUIDES—For Wire 


Heany Industrial Ceramic Corp., New Haven, 
Conn. 
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GUIDE TIPS—For Extruding Machines 
(See NOZZLES ) 


HAMMERS—Nail Heading 
Pittsburgh Carbide Die Co., Monongahela, 
Pa. 


HAMMERS—Swaging 


Sjogren ‘lool & Machine Co,, Auburn, Mass. 


HOISTS—Electric Travelling 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 


INHIBITORS—Pickling 
Apex Alkali Products Co., Philadelphia, Pa. 
Parkin Chemical Co., The, Pittsburgh, Pa. 


INKS—Printing, for Insulated Wire 
Entwistle Manufacturing Corporation, Prov- 
idence, R. I 
Gem Gravure Company, West Hanover, Mass. 


INSULATING MATERIALS— 

Blane Corporation, The, Canton, Mass. 

Dow Corning Corporation, Midland, Mich. 

General Electric Company, Insulating Ma- 
terials Section, Schenectady, N. Y. 

Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 

Plymouth Cordage Company, Plymkraft Di- 
vision, Plymouth, Mass. 

U. S. Industrial Chemicals Company, Divi- 
sion of National Distillers & Chemical 
Corporation, New York, N. Y. 

United States Rubber Company, Naugatuck 
Chemical Division, Naugatuck, Conn. 


LACQUERNG SYSTEMS—See 
MACH.—Lacquering Electric Wire 
LAME—LAHN— 


Montgomery Co., The, Windsor Locks, Conn. 


LIME— 
Warner Co., The, Philadelphia and Belle- 
fonte, Pa. 


LUBRICANTS—For Metal Cutting, 
Stamping and Drawing 
Apex Alkali Products Co., Philadelphia, Pa. 
Miller, R. H., Co., Ine., Home Se B. i. 
Standard Industrial Compounds Co., Frank- 
fort, 


LUBRICANTS—Wire Drawing 
(See Compounds—Wire Drawing) 

LUBRICANTS—Wire Rope 
Swift & Co., Chicago, Ill. 


MACHINE CONTROLS—Electronic 
Allis Co., Louis, Milwaukee, Wisc. 
MACHINERY—Armoring (Cable, Wire, 
Hose ) 
American Insulating Mach’y Co., Phila., Pa. 
Watson Machine Co., Paterson, NS. 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 
Wire & Textile Mach’y, Inc., (used), Paw- 
tucket, R. I. 
MACHINERY—Barbed Wire 
Behr Machinery & Equipment Co., Rockford, 
Ill. 
Glader Wm., Machine Works, Chicago, Ill. 
MACHINERY—Blast Cleaning 
Pangborn Corporation, Hagerstown, Md. 
Wheelabrator Corporation, Mishawaka, Ind. 


MACHINERY—Bobbin Winders 
Hanson & Edwards, Ltd., Warrington, 
England 
Larmuth and Bulmer, Limited, Manchester, 
England 


MACHINERY—Bolt, Rivet, Screw, ete. 
National Machinery Co., Tiffin, Ohio 
Prutton Corporation, Cleveland, Ohio. 
Straus-Artys Corp., Great Neck, N. Y. 


MACHINERY—Braiding 
New England Butt Co., Division of Wans- 
kuck Co., Providence, R. I. 
Wardwell Braiding Machine Co., Central 
Fall ie 
Wire & Textile Mach’y, Ine., (used), Paw- 
tucket, R. I 


MACHINERY—Bunching 

Cook Mfg. Co., The, Paterson, N. J. 
Edmands Company, ‘The, Cranston, R. I. 

Hanson & Edwards Ltd., Warrington, 
England 

Haskell-Dawes Machine Co., Philadelphia, 
Pa. 

Larmuth and Bulmer, Limited, Manchester, 
England 

Miyazaki Iron Works, se Osaka, Japan 

New England Butt Co. “+i te of Wans- 
kuck Co., Providence, R. 

Niehaus K. A. Rl Dussel- 
dorf-Rath, Germany 

Watson Machine Co., Paterson, N. J. 

Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 

Wire & Textile Mach’y, Inc., (used), Paw- 
tucket, R. I 


MACHINERY—Bundling, Scrap 
Vaughn Mach’y Co.,. Cuyahoga Falls, Ohio 


MACHINERY—Cable, Electric 

American Insulating Mach’y Co., Phila., Pa. 

Cook Mfg. Co., The, Paterson, .N. J. 

Haskell-Dawes Machine Co., Philadelphia, Pa. 

Larmuth and Bulmer, Limited, Manchester, 
England 

New iKngland Butt Co., Division of Wans- 
kuck Co., Providence 4 

Niehaus, K,. A. Maschinenfabrik, Dusseldorf- 
Rath, Germany 

Syncro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Capstans 
(See Capstans and Machinery— 
Winding Wire) 


MACHINERY—Centerless Grinding & 
Polishing 
American saubscher Corp., New York, N. Y. 


MACHINERY—Chain Link Fence 
Norton & Co., Ltd., Sir James Farmer, Man- 
chester, England 
Steel & Wire Machinery Co., Cleveland, Ohio 
Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Chain Making 
Larmucth and Bulmer, Ltd. iaesiaeii Eng. 
Steel & Wire Mac hinery Co. Cleveland, Ohio 
Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Closing Cable 
Larmuth and Bulmer, utd., Manchester, Eng. 
Miyazaki Iron Works, Ltd., Osaka, Japan 
Niehaus, K. A. Maschinenfabrik, Dussel- 
dorf-Rath, Germany 
Watson Machine Co. , Paterson, N. J. 


MACHINERY—Coiling Rod 
Coulter & MacKenzie Machine Co., Bridge- 
port, Conn. 
Vaughn Mach’y Co., Cuyahoga Falls, Ohio 


MACHINERY—Cold Heading 
= Machinery & Equipment Co., Rockford, 


National Machinery Co., Tiffin, Ohio 
Straus-Artys Corp., Great Neck, N. Y. 


MACHINERY—Copper Wire Drawing 
American Insulating Mach’y Co., Phila., Pa. 
Cook Mfg. Co., The, Paterson, N. J. 
Herborn Mac hinery Corporation, Hacken- 

sack, N. J. 
Johnson Machinery Co., Elizabeth, N. J. 
Morgardshammars Mek Verkstads A. B., 
Morgardshammar, Sweden 
National Mach’y Exch., (Used), New York 
Showa Machine Works, Ltd., Osaka, Japan 
Steel & Wire Machinery Co., Cleveland, Ohio 
Straus-Artys Corp., Great Neck, 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Me Machinery’ Co., Cuyahoga Falls, 
Ohio 
Watkins & Sons, Inc., R. 8., Sandy Hook, 
Conn. 
Whitacre Corporation, Alhambra, California 


MACHINERY—Covering Wire (See 
MACHINERY—Insulating Wire) 
Risler Engineering Company, Newark, N. J. 
Lewis Machine Co., The, Cleveland, Ohio 
Loma Machine Manufacturing Co., Ine., 
New York, N. Y. 

Mettler Machine Tool, Inc., New Haven, 
Conn. 
Wire Machinery, Inc., Chicago, Ill. 


MACHINERY—Cutters, Hydraulic for 


Rod & Bar 
Manco Mfg. Co., Bradley, Ill. 


MACHINERY—Dead Block (Stationary 
Coiler ) 
Morgan Construction Co., Worcester, Mass. 
Wells Company, Frank L., Kenosha, Wisc. 
Whitacre Corporation, Alhambra, California 
Wire Machinery, Inc., Chicago, Ill. 


MACHINERY—Descealing Rod, Dry 

Coulter & McKenzie Machine Co., Bridge- 
port, Conn. 

Fisher Associates, New York, N. Y. 

Herborn Machinery Corporation, Hacken- 
sack, N. 

Pangborn Corporation, Hagerstown, Md. 

Wheelabrator Corporation, Mishawaka, Ind. 

Wire Machinery, Inc., Chicago, Il. 


MACHINERY—Diameter Control 
Muirhead Instruments. Ine., (Addison Elec- 
tric), New York, 
National Standard ‘Blectronics, Inc., New 
or 


MACHINERY—Die Making ; 
Boulin, Victor J., Inc., New York, N. Y. 
Dy krex Corp., Roos Tool & Mfg. Div., New- 

ark, 
Metatiungical Products Dept. of General 
Electric Co., Detroit, Mich. 
Sjogren Tool "& Machine Co., Auburn, Mass. 
Wayne Wire Die Co., Linden, N. J. 





1599 








MACHINERY—Draw Benches 
American Laubscher Corp., New York, N. Y. 
Loma ‘—) hine Manufacturing Co., Ine., New 
York, 

Morgan 7 & Co., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Mach y Co., Cuyahoga Falls, Ohio 
Wire Machinery, Inc., Chicago, Il. 


MACHINERY—Eeceentricity Control (In- 
sulated Wire) 
Muirhead Instruments, Ine., (Addison Elec- 
tric), New York, ¥. 
National Standard Electronics, Ine., New 
York, N. Y. 
MACHINERY—Edging (See MACHIN- 
ERY—Tandem Rolling and Edging 
Mills ) 


MACHINERY—Enameling 
Acrometal Products, Inc., Minneapolis, Minn. 
American Insulating Mach’y Co., Phila., Pa. 
Cook Mfg. Co., The, Paterson, N. J. 
uitzler Co., C. A., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 


MACHINERY—Extruding 

Davis-Standard Division of Franklin Re- 
search and Development Corporation, Mystic, 
Conn. 

General Engineering Company (Radcliffe) 
Limited, Radcliffe, England 

Johnson Machinery Co., Elizabeth, N. J. 

Royle, John, & Sons, Paterson, N. J. 

Western Wire & Textile Machinery, Inc., 
‘So. San Francisco, Calif. 

Wire & Textile Mach’y, Inc., (used), Paw- 
tucket, R. I. 


MACHINERY—Fence 
Glader, Wm., Machine Works, Chicago, III. 
Norton & Co., Ltd., Sir James Farmer, 

Manchester, England 
Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Flat Wire 
Fenn Manufacturing Co., Newington, Conn. 
—" Machinery Corporation, Hacken- 
sack, N. J. 
Mettler Machine Tool, Inc., New Haven, 
| Conn. 
Stanat Mfg. Co., Inc., Westbury, L. L, N. Y. 
Steel Equipment Company, Cleveland, Ohio 
Steel & Wire Machinery Co., Cleveland, Ohio 
Torrington Mfg. Co. Torrington, Conn. 
f Watkins & Sons, Inc., R. S., Sandy Hook, 
N Conn. 


MACHINERY—Forming Wire 


National Mach’y Exch., (Used), New York, 
es 


Nilson Machine Co., A. H., Shelton, Conn. 
Steel & Wire Machinery Co., Cleveland, Ohio 
Straus-Artys Corp., Great Neck, N. Y. 
Wafios Machinery Corp., Hacker nsack, N. J. 


MACHINERY—Footage Meters 
National Standard Electronics Inc., New 
York, N. Y 


MACHINERY—Galvanizing Wire 

Miyazaki Iron Works, Ltd., Osaka, Japan 

| Ofenbau Fritz G.m.b.H. & Co., K. G., Hagen, 
(W.-Germany) 

Steel & Wire Machinery Co., Cleveland, Ohio 
1 Vaughn Mach’y Co., Cuyahoga Falls, Ohio 
Whitacre Corporation, Alhambra, California 
Wilson, Lee, Engr. Co., Cleveland, Ohio 


MACHINERY—Gang Winders 
Entwistle Manufacturing Corporation, Prov- 
idence, R. I. 
Synecro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Impregnation Control, 


Paper Cables 
Muirhead ree, Ine., (Addison Elec- 
tric), New York, N. Y. 


MACHINERY—Insulating Wire 

American Insulating Mach’y Co., Phila., Pa. 

Davis Electric Co., Wallingford, Conn. 

Davis-Standard Division of Franklin Re- 
search and Development Corporation, Mystic, 
Coun. 

Litzler Co., C. A., Cleveland, Ohio 

Michigan Oven Company, Detroit, Mich. 

New England Butt Co., Division Wanskuck 
Co., Providence, R. I. 

Niehaus, K. A., Maschinenfabrik, Dussel- 
dorf-Rath, Germany 

Pourtier Pere et Fils, Romainville (Seine), 
France 

Royle, John & Sons, Paterson, N. J. 

Syncro Machine Co., Perth Amboy, N. J. 

Wardwell Braiding Machine Co., Central 
Falls, R. I. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Insulation Testing (See 
MACHINERY—Spark Testing ) 
MACHINERY—Lacquering Electric Wire 


American Insulating Mach’y Co., Philadel- 
phia, Pa. 
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Cook Mfg. Co., The, Paterson, N. J. 
Litzler Co., C. A., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 


MACHINERY—Lock Washer 


Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Looms, Wire Weaving 
EVG., Machinen & Stahl, A. G., Zurich, 
Switzerland 


MACHINERY—Material Handling 
(See Material Handling Equipment) 

MACHINERY—Measuring Diam., Insu- 
lated Wire 
Muirhead Instruments, Inc., (Addison Elec- 

tric), New York, N. Y. 
National Standard Electronics, Inc., New 
York, N. Y. 

MACHINERY—Measuring Wire & Cable 
Davis Electric Co., Wallingford, Conn. 
Durant Mfg. Co., Milwaukee, Wisc. 

Iinjaco Corporation, Cranston, m. 

Kxntwistle Manufacturing Corporation, Prov- 
idence, Rh. 

Federal Manufacturing Company, Walling- 
ford, Conn. 

General Engineering Company ( Radcliffe) 
Limited, Radcliffe, England 

Larniuch and tuner, wia., manchester, Eng. 

National Standard Electronics, Inc., New 
York, N. Y. 

New England Butt Co., Division Wanskuck 
Co., Providence, R. 1. 

Standard Mill Supply Co., Pawtucket, R. 1. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Measuring and Control— 
Coating 
Davis-Standard, Div. of Franklin Research 
and Development Corp.. Mystic, Conn. 
National Standard Electronics, Ine., New 
York, N. Y. 


MACHINERY—Measuring Width-Flat 
Wire 
National Standard Electronics, Ine., New 
York, N. Y. 
MACHINERY—Nail and Tack 


Behr Machinery & Equipment Co., Rockford, 
Ill 


Glader, Wm., Machine Works, Chicago, II. 
National Machinery Co., Tiffin, Ohio 
National Mach’y Exch. (Used), N.Y., N.Y. 
Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Packaging Wire 
Advanced Wyrepak Co., bridgeport, Conn, 
Coulter & McKenzie Machine Co., Bridgeport, 
Conn. 
Whitacre Corporation, Alhambra, California 


MACHINERY—Patenting Wire 
Ufenbau Fritz G.m.b.H. & Co., K. G., Hagen, 
(W.-Germany) 
Whitacre Corporation, Alhambra, California 


MACHINERY—Pin Making 
Nilson Machine Co., A. H., Shelton, Conn. 
MACHINERY—Plating 
Bartell Machine Tool Corp., Rome, N. Y. 
Universal Industrial Equipme nt Co., Secau- 
cus, N. J. 


MACHINERY—Pointing 
Herborn Machinery Corporation, Hacken- 
sack, N. J. 
Morgan Construction Co., Worcester, Mass. 
meee Mach’y Exch., (Used), New York, 
N.Y 


Scudder, EE. J., Fdry. & Mach. Co., Trenton, 


Straus-Artys Corp., Great Neck, N. Y. 
Syncro Machine Co., Perth Amboy, N. J. 
Vaughn Mach’y Co., Cuyahoga Falls, Ohio 


MACHINERY—Printing on Electric Wire 
Enjaco Corporation, Cranston, R. I. 
Entwistle Manufacturing Corporation, Prov- 

idence, R. I. 
Gem Gravure Co., West Hanover, Mass. 
Gillies, Duncan M., Co., Ine., West Boylston, 
Mass. 


MACHINERY—Re-Spooling 

Acrometal Products, Inc., Minneapolis, Minn. 

Bartell Machine Tool Corp.. Rome, N. Y. 

Colbourne Machine Company, Winsted, Conn. 

Coulter & McKenzie Machine Co., bridge- 
port, Conn. 

Davis Electric Co., Wallingford, Conn. 

Emory Company, Robert J., Newark, N. J. 

Enjaco Corporation, Cranston, R. I. 

Entwistle Manufacturing Corporation, Prov- 
idence, R. I. 

Federal Manufacturing Company, Walling- 
ford, Conn. 

He rborn_ Machinery Corporation, Hacken- 
sack, N. 

Miyazaki Iron Works, Ltd., Osaka, Japan 

National Mach’y Exch, (Used), New York, 

Vaughn Mach’y Co., Cuyahoga Falls, Ohio 

Watson Machine Co., Paterson, N. J 

Western Wire & Textile Machinery, Ine., 
So. San Francisco, Calif. 


Wire & Textile Mach’y Inc., (used), Paw- 
tucket, R. I. 
MACHINERY—Rod Mill 


Baldwin-Lima-Hamilton, Industrial Division, 
New York, N. 

Herborn Mac hinery Corporation, Hacken- 
sack, N. J. 

Morgan Construction Co., Worcester, Mass. 

MACHINERY—Rolling Mill 

Fenn Manufacturing Co., Newington, Conn. 

Loma Machine Manufacturing Co., Ine., 
New York, N. Y. 

Morgan Construction Co., Worcester, _. 

Stanat Mfg. Co., Inc., Westbury, LL, . 8 

Watkins & Sons, Inc., R. S., Sandy Hook, 
Conn. 


MACHINERY—Rubber Insulating 
Davis-Standard Division of Franklin Re- 
search and Development Corporation, Mystic, 
Conn, 
Litzler Co., C. A., Cleveland, Ohio. 
Royle, John & Sons, Paterson, N. J. 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 
Wire & Textile Mach’y Inc., (used), Paw- 
tucket, R. I. 
MACHINERY—Serving 
Pourtier Pere et Fils, Romainville (Seine), 
France 
Wardwell Braiding Machine Co., Central 
Falls, R. 1. 


MACHINERY—Slitting Mills 
Stanat Mfg. Co., Inc., westbury, L. L, N. Y. 
Steel Equipment Company, Cleveland, Ohio 


MACHINERY—Special 
Stanat Mfg. Co., ine., Westbury, L. L, N. Y. 
Watkins & Sons, Inec., R. S., Sandy Hook, 
Conn. 


MACHINERY—Spring Making 
~— Machinery & Equipment Co., Rockford, 


National Mach’y Exch., (Used), New York, 
Y 


Torrington Mfg. Co., Torrington, Conn, 
Wafios Machinery Corp., Hacke nsack, Ds J 
Wells Company, Frank L., Kenosha, Wisc. 


MACHINERY—Straightening & Cutting 
American Laubscher Corp., New York, N. Y. 
— Machinery & Equipment Co., Rockford, 


Johnson Machinery Co., Elizabeth, N. J. 

Lewis Machine Co., The, Cleveland, Ohio 

Loma Mac shine Manufacturing Co., Ine., 
New York, » « 

Mettler Machine Tool Co., New Haven, Conn. 

National Mach’y Exch, (Used), New York, 


Patterson, George C., Machine Co., Cleveland, 
Ohio 

Steel & Wire Machinery Co., Cleveland, Ohio 

Wafios Machinery Corp., Hackensack, N. J. 

Wells Company, Frank L., Kenosha, Wise. 

MACHINERY—Stranding 

sartell Machine Tool Corp., Rome, N. Y. 

Hanson & Edwards, Ltd., Warrington, 
England 

Haskell-Dawes Machine Co., Phila., 

Johnson Machinery Co., Elizabeth, N. J. 

Krupp,  Fried., Machienn-Und = Stahlbau 
Rheinhausen, Germany 

Larmuth & Bulmer Ltd., Manchester, Eng. 

Miyazaki Iron Works, Ltd., Osaka, Japan 

New England Butt Co., Division Wanskuck 
Co., Providence, R. 

Niehaus, a Maschinenfabrik, Dussel- 
dorf-Rath, Germany 

Stanat Mfg. Co., Inc., Westbury, L. L, N. Y. 

Superior Tool & Manufacturing Company, 
Worcester, Mass. 

Synero Machine Co., Perth Amboy, N. J. 

Watson Machine Co.. Paterson, N. 3. 


MACHINERY—Swaging 


Fenn Manufacturing Co., Newington, Conn. 


MACHINERY—Tandem Rolling & 
Edging Mills 
Fenn Manufacturing Co., Newington, Conn. 
Stanat Mfg. Co., Inc., Westbury, L. L, N. Y. 
MACHINERY—Take-Up and Pay-Out 


Acrometal Products, Inc., Minneapolis, Minn. 

Advanced Wyrepak Co., Ine., Bridgeport, 
Conn. 

American Insulating Mach’y Co., Phila., Pa. 

Bartell Machine Tool Corp., Rome, N. Y. 

Colbourne Machine Company, Winste d, Conn, 

Coulter & McKenzie Machine Co.. Bridge- 
port, Conn. 

Davis Electric Co., Wallingford, Conn. 

Davis-Standard Division of Franklin Re- 
search and Development Corporation, Mystic, 
Conn, 

Enjaco Corporation, Cranston, R. I. 

Entwistle Manufacturing Corporation, Pro- 
vidence, R. I. 

Federal Manufacturing Company, Walling- 
ford, Conn. 

General Engineering Company (Radcliffe) 
Limited, Radcliffe, England 

Johnson Machinery Co., Elizabeth, N. J. 

Larmuth & Bulmer Limited, Manchester, 
England 

Litzler Co., C. A., Cleveland, Ohio. 





WIRE 











Miyazaki Iron Works, Ltd., Osaka, Japan 

Niehaus, K. A,, Maschinenfabrik, Dussel- 
dorf-Rath, Germany 

Pourtier Pere et Fils, Romainville (Seine) 
France 

Stanat Mfg. Co., Inc., Westbury, L. L, N. Y. 

Standard Mill Supply Co., Pawtucket, R. 1. 

Steel Equipment Company, Cleveland, Ohio 

Wardwell Braiding Machine Co., Central 
Falls, R. 

Watson Machine Co ., Paterson, N. J. 

Whitacre Corporation, Alhambra, California 


MACHINERY—Taping 

American Insulating Mach’y Co., Phila., Pa. 

New England Butt Co., Division Wanskuck 
Co., Providence, R. 

Niehaus, K. A., Maschinenfabrik, Dussel- 
dorf- Rath, Germany 

Pourtier Pere et Fils, Romainville (Seine) 
France 

Syncro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 

Wire & Textile Mach’y, Inc., (used), Paw- 
tucket, R. I. 


MACHINERY—tThread Rolling 
Behr Machinery & Equipment Co., Rockford, 


Ill. 
Mettler Machine Tool, Inc., New Haven, 


onn. 
Prutton Corporation, Cleveland, Ohio. 
Straus-Artys Corp., Great Neck, N. Y 
Wire Machinery, Inc., Chicago, Ill. 


MACHINERY—Tinning Wire 

American Insuating Mach’y Co., Phila., Pa. 

Cook Mfg. Co., T he, Paterson, N. J. 

Litzler Co., C. A., ‘Cleveland, Ohio 

Ofenbau Fritz G.m.b.H. & Co. K. G., Hagen, 
(W.-Germany) 

Syncro Machine Co., Perth Amboy, N. J. 

Universal Industrial Equipment Co., Secau- 
cus, N. J. 

Whitacre Corporation, Alhambra, California 


MACHINERY—Tinsel Rolling Mills 


American Insulating Mach’y Co., Phila., Pa. 


MACHINERY—Trolley Wire 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, 
hio 


MACHINERY—Tube Mill, Cold Drawing 
Johnson Machinery Co., Elizabeth, N. J. 
Loma Mac — Manufacturing Co., Inc., 

New York, be 
Mettler Mac ae Tool, Inec., New Haven, 
Conn. 


MACHINERY—Twinning 
(See Mach.—Bunching) 


MACHINERY—Twisters, Wire 
Cook Manufacturing Co., The, Paterson, — 
Edmands Company, The, Cranston, m 1 
Haskell-Dawes Machine Co., Philadelphia, 
Pa. 


MACHINERY—Used 
Johnson Machinery Co., Elizabeth, N. J. 
National Mac hinery Exchange, New York, 


| ee a 
Wire & Textile Machy., Inc., Pawtucket, 
I 


Wire Machinery, Inc., Chicago, III. 


MACHINERY—Variable Speed Drives 
Allis Co., Louis, Milwaukee, Wisc. 


MACHINERY—Welded Wire Mesh 
EVG, Maschinen and Stahl, A.G., Zurich, 
Switzerland 
Schlatter, Ltd., H. A. Zollikon/Zurich 
Sommer Products Company, Peoria, Il. 


MACHINERY—for Wire Welding 
(See WELDERS—Butt and Spot and Ma- 
chinery—Welding Wire Fabrics) 


MACHINERY—Winding Wire 

Davis Electric Co., Wallingford, Conn. 

Davis-Standard Div. of Franklin Research 
and Development Corp., Mystic, Conn. 

Emory Company, Robert J., Newark, N. J. 

Enjaco Corporation, Cranston, R. I. 

Federal Manufacturing Company, Walling- 
ford, Conn. 

Larmuth and Bulmer, Limited, Manchester, 
England 

Miyazaki Iron Works, Ltd., Osaka, Japan 

New England Butt Co., Division Wanskuck 
Co., Providence, R. I. 

Niehaus, K. A., Maschinenfabrik, Dussel- 
dorf-Rath, Germany 

Standard Mill Supply Co., Pawtucket, R. I. 

Steel Equipment Company, Cleveland, Ohio 

Straus-Artys Corp., Great Neck, N. 2 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Drawing 


American Laubscher Corporation, New York, 
aX. . 

Behr Machinery & Equipment Co., Rockford, 
Ill. 


Cook Manufacturing Co.. The, Paterson, N.J. 

Coulter & McKenzie Machine Co., Bridge- 
port, Conn. 

Fenn Manufacturing Co., Newington, Conn. 

Herborn Machinery Corporation, Hacken- 
sack, N. J. 

Johnson Machinery Co., Elizabeth, N. J. 

Loma Machine Manufacturing Co., Inc., New 
York, N. Y. 

Miyazaki Iron Works, Ltd., Osaka, Japan 

Morgan Construction Co., Ww oreester, Mass. 

Morgardshammars Mek Verkstads AB, Mor- 
gardshammar, Sweden 
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eee ae 7 Exch. (Used), New York, 


Norton & Co., Ltd., Sir James Farmer, Man- 
chester, England 
Scudder, E. J., Fdry. & Mach. Co., Trenton, 


Rd. 
Showa Machine Works Ltd., Osaka, Japan 
Societa Generale Delle Macchine Mill, Milan, 
italy 
Stanut Mfg. Co., Inc., Westbury, L. L, N. Y. 
Steel Wire and Machinery Co., Clevelund, 
Ohio 
Straus-Artys Corp., Great Neck, N. Y. 
Superior ‘Tool & Machinery Company, 
Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Vaughn Mach’y Co., Cuyahoga Falls, Ohio 
Watkins & Sons, Inc., R. 8., Sandy Hook, 
Conn. 
Whitacre Corporation, Alhambra, California 
Wire Machinery Ine., Chicago, ILll. 


MACHINERY—Wire Preheating 


Muirhead Instruments, Ine,, (Addison Elec- 
tric), New York, A 


MACHINERY _Wi ire 5 Tia 
Larmuth and Bulmer, Ltd., Manchester, Eng. 
New England Butt Co., Division Wanskuck 
Co., Providence, R. 1. 
Niehaus, K. A., Maschinenfabrik, Dussel- 
dorf-Kath, Germany 
Watson Machine Co.,/Paterson, N. J. 


MACHINERY—Wrapping with Paper 
American Laubscher Corp, New York, N. 
Larmuth (1947) Ltd., Cheshire, E ngland 


MATERIAL HANDLING EQUIPMENT— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
MOTORS—Electric 
Allis Co., Louis, Milwaukee, Wisc. 


NAIL TOOLING—Tungsten Carbide 
Pittsburgh Carbide Die Co., Monongahela, 
Pa. 
NAILS—Wire 
3ethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, IIl. 
Wickwire Brothers, Inc., Cortland, N. Y. 
NIPPERS—Wire Cutting 
Robinson, M. W. Co., Rockfall, Conn. 
NOZZLES—For Extruding Machines 
Central Tool and Mach, Co., Bridgeport, Conn. 
OVENS—Cable Lacquering and 
Enameling 
American Insulating Mach’y Co., Phila., Pa. 
Carl Mayer Corp., The, Cleveland, Ohio 
Colbourne Machine Co., Winsted, Conn. 
Michigan Oven Company, Detroit, Mich. 
OVENS—Rod Bakers 
Carl Mayer Corp., The, Cleveland, Ohio 
OVENS—Welding Rod Coating 
Carl Mayer Corp., The, Cleveland, Ohio 
PAILS—Packaging 
(See Drums—Wire Packaging ) 
PAPER—Coil Wrapping 
Ludlow Papers, Needham Heights, Mass. 
PAPER—Insulating 
Ludlow Papers, Needham Heights, Mass. 
Plymouth Cordage Company, Plymkraft Di- 
vision, Plymouth, Mass. 
Twitchell, Ine., E. W., Philadelphia, Pa. 
PAY-OUT SYST ae 
(See MACHINERY—Take-Up & Pay-Out) 
PHOSPHATE COATING CHEMICALS 
(See COMPOUNDS—Phosphate Coating) 
PICKLING COMPOUNDS— 
See (Inhibitors—Pickling) 
PLASTICIZERS— 
Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 
PLASTICS—for Wire Insulation 
Blane Corporation, The, Canton, Mass. 
Dow Corning Corporation, Midland Mich. 
Escambia Chemical Corp., New York, N. Y. 
Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 
Union Carbide Plastics Company, Div. of 
Union Carbide Corporation, New York, 
a 





Union Carbide Corporation, Silicones Divi- 
sion, New York, 

U. 8S. Industrial Chemicals Company, Divi- 
sion of National Distillers & Chemical 
Corporation, New York, N. Y. 

United States Rubber Company, Naugatuck, 
Chemical Division, Naugatuck, Conn. 


PRINTING WHEELS—for Electric write 
Daniels & Co., Frank, New York, N. 
Entwistle Manufacturing Ganeetitisn Pro- 
vidence, R. 

Gem Gravure Co., Inc., West Hanover, Mass. 
Gillies, Dunean M., Co., Inc., West Boylston, 
Mass. 

PULLERS AND GRIPS—for Wire 
Morgan Construction Co., Worcester, Mass. 
Seudder, E. J. Fdry. & Mach. Co., Trenton, 


N. J. 


Sjogren Tool & Mach. Co., Auburn, Mass. 
Vaughn Mach’y Co., Cuyahoga Falls, Ohio 


RACKS—Wire Storage 


Jarke Manufacturing Co., Chicago, Illinois 


REEL AND TENSION STANDS— 


Acrometal Products, Inc., Minneapolis, Minn. 

Mettler Machine Tool, Inc., New Haven, 
Conn, 

Northern Indiana Steel Supply Co., Michigan 
City, Ind. 

Standard Mill Supply Co., Pawtucket, R. I. 

Syncro Machine Co., Perth Amboy, N. J. 

Wardwell Braiding Machine Co., Central 
Falls, R, I. 

Watson Machine Co., Paterson, N. J. 


REEL CRUTCHES— 


Watson Machine Co., Paterson, N. J. 


REELS & SPOOLS—Aluminum Alloy 
Acrometal Products, Inc., Minneapolis, Minn, 
Hubbard Spool Company Div., Van Norman 

Industries, Inc., Garrett, Ind. 
Wardwell Braiding Machine Co., Central 
Falls, R. IL. 


REELS & SPOOLS—Annealing and 
Stranding 
Acrometal Products, Inc., Minneapolis, Minn. 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Company Div., Van Norman 
Industries, Inec., Garrett, Ind. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 
Republic Steel Corp., Berger Div., Canton, 
Ohio 
REELS—Metal Bound 
Wurkee Mfg. Co., Inc., Pine River, Minn. 
Hubbard Spool Company Div., Van Norman 
Industries, Inc., Garrett, Ind. 


REELS—Plywood 
Hubbard Spool Company Div., Van Norman 
Industries, Inec., Garrett, Ind. 


REELS & SPOOLS—Steel (All Types) 
Acrometal Products, Inc., Minneapolis, Minn. 
Apco Mossberg Co., Attleboro, Mass. 

Clark Manufacturing Co.,-d. ‘i Rockford, 
Illinois 

Hubbard Spool Company Div., Van Norman 
Industries, Inc., Garrett, Ind. 

Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 

Northern Indiana Steel Supply Co., Michigan 


City, Ind. 

Republic Steel Corp., Berger Div., Canton, 
Ohio 

Wardwell Braiding Machine Co., Central 
Falls, I. 


REELS—Wire Mill 

Acrometal Products, Inc., Minneapolis, Minn. 

Apco Mossberg Co., Attleboro, Mass. 

Bridge Mfg. Co., The, Hazardville, Conn. 

Durkee Mfg. Co. Inc., Pine River, Minn. 

Hubbard Spool Company Div., Van Norman 
Industries, Inc., Garrett, Ind. 

Molded Fiber Glass Tray Co. Linesville, Pa. 

Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Ma's. 

Nelson Co., T he, Baltimore, Md. 

Northern Indiana Steel Supply Co., Michigan 


City, Ind. 

Republic Steel Corp., Berger Div., Canton, 
Ohio 

Wile preieine Machine Co., Central 
Falls ca 


REELS & SPOOLS—Wood 
— rican Wood Working Co., Montello, 
isc. 

Bridge Mfg. Co., The, Hazardville, Conn. 

Durkee Mfg. Co., Ine., Pine River, Minn. 

Hubbard Spool Company Div., Van Norman 
Industries, Inc., Garrett, Ind. 

Nelson Co., The, Baltimore, Md. 


ROD BAKERS— 
(See OVENS—Rod Bakers) 


RODS—Stainless Steel 
American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 
Marathon Specialty Steels, Inc., N. Y., N. Y. 
RODS—Wire—Non-Ferrous 
Platt Bros. & Co., The, Waterbury, Conn. 


RODS—Steel 
American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 
Bethlehem Steel Co., Bethlehem, Pa. 
Colorado Fuel and Iron Corporation, Denver, 
Oakland & New York City. 
Detroit Steel Corp., Kokomo, Ind. 
Detroit Steel Corporation. Detroit, Mich, 
Keystone Steel & Wire Co., Peoria, Tl. 
Niederrheinische Huette, A. G., Duisburg, 
Germany 
Wickwire Spencer Steel Div., Colorado Fuel 
& Iron Corp., New York, N. Y. 
ROPE—Wire 
American Chain & Cable Co., Page Steel & 
Wire Div... Monessen, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Roebling’s, John A. Sons, Div., Colorado 
Fuel & Tron Corp., Trenton, N. J. 
RUST PROOF COMPOUNDS— 
(See COMPOUNDS—RUST Removing) 
RUST REMOVING COMPOUNDS— 
(See COMPOUNDS—RUST Preventing) 
SATURATION SYSTEMS— 
Watson Machine Co., Paterson, N. J. 
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Wire & Textile Mach’y, Inc., (used), Paw- 
tucket, R. L. 
SILICONE RUBBER—For Wire 
Insulation 
Dow Corning Corporation, Midland, Mich. 


SOAPS—Industrial and Wire Drawing 
(See COMPUUNDS—Wire Drawing) 


SPOOLS—For Retail Sale of Wire 


American Wood Working Co., Montello, 
Wise. 

Clark Manufacturing Co., J. L., Rockford, 
Illinois 


SPOOLS—Plastic 
Hubbard Spool Company Div., Van Norman 
Industries, Inc., Garrett, Ind. 
Molded Fiber Glass Tray Co., Linesville, Pa. 
Plastic Mold & Eng. Co., Providence, R. I. 
Standard Mill Supply Co., Pawtucket, R. L. 


STAMPINGS—Steel 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 
STOCK STORAGE SYSTEMS— 
Jarke Manufacturing Co., Chicago, 
STRIP—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corporation, 
burgh, la. 
RoebHng’s, John A. Sons Div., Colorado Fuel 
& Iron Corp., Trenton, N. J. 


TANKS—Ceramic, for Galvanizing 
Ofenbau Fritz G.m.b.H. & Co. K. G., 
(W.-Germany) 
TANKS—Compound 


Watson Machine Co., 


TENSION METERS—for Wire 
Boulin Instrument Corp., Pelham, N. Y. 
Muirhead Instruments, Inc., (Addison Elec- 
tric), New York, N. Y. 
Tensitron, Ine. Harvard, Mass, 


TESTERS—IN SULATION 


(See Testing Equipment—for Dielectric Faults) 
TESTING EQUIPMENT—Dielectric 


Faults in Insulation 
Davis Electric Co., Wallingford, Conn. 
Enjaco Corporation, Cranston, R. 
Kntwistle Manufacturing Corporation, 
vidence, R. I. 
Federal Manufacturing 
ford, Conn. 
Muirhead Instruments, oe: 


Illinois 


Pitts- 


Hagen, 


Paterson, N. J. 


Pro- 
Company, Walling- 


(Addison Elec- 


tric), New York, L pee 
Peschel Electronics, inc. Patterson, N. Y. 
Wire & Textile Mac h'y, "Inc., (used), Paw- 


tucket, R. 
TESTING EQUIPMENT— Physical 


Scott Testers, Inc., Providence, R. 


TINSEL—Electric Conductor 
A. C. S. Industrial Div., American 
Sponge Co., Ine., W oonsocket, R. 
Montgomery Co.., The, Windsor Loc ks, Conn. 


TINSEL WIRE—Resistance, Lame, Dec- 
orative Cords Thread—Bare Copper 
Silver and False Gold Coated, etc. 
(See TINSEL-Electric Conductor) 
TOOLS—Nail Machine 
Pittsburgh Carbide Die Co., 
Pa. 


TRAMRAIL SYSTEMS— 


Copper 
I. 


Monongahela, 


Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 


TRANSMISSIONS—Variable Speed (See 
Adjustable Speed Drives) 


TRAVERSE & DRUMS—For Reels 


(See Drums & Traverses) 


TRAVERSE MECHANISMS— 


Davis Electric Co., Wallingford, Conn. 
Emory Company, Robert J.. Newark, N. J. 
New England Butt Co., Division of Wans- 


kuck Co., Providence, R. 

Watson Machine Co., Paterson, N. J. 
Western Wire & Textile Mac hinery, Ince., 
So. San Franciseo, Calif. 
Wire & Textile Mach’y, Inc., 

tucket, R. I 
VARNISHES & LACQUERS—for 
Electric Wire 
General Electric Company, Insulating 
terials Section, Schenectady, Rm. 2. 


VULCANIZING PANS AND EQUIP- 
ME 


(used), Paw- 


Ma- 


American Insulating Mach’y Co., Phila., Pa. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 


WELDERS—Spot and Butt and Welding 
Wire Fabrics 
Eisler Engineering 


Corp., Newark, N. J. 


EVG, Maschinen and Stahl, A.G.. Zurich, 
Switzerland 
Herborn samen Corporation, Hacken- 


sack, N. J 
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Micro Products Co., Chicago, Ill. 
Schlatter, Ltd., H. A., Zollikon-Zurich 
WHEELS—for Printing on Electric Wire 
Daniels & Co., Frank, New York, N. Y. 
Gem Gravure Company, West Hanover, Mass. 
Gillies, Duncan M., Co., Inc., West Boylston, 
Mass. 
WIRE—Aluminum 
Hudson Wire Co., 
Malin & Co., The, 
WIRE—Ball 


Ossining, N, Y. 
Cleveland, Ohio 


Marathon Specialty Steels, Ine., N. Y., N. Y. 
Webb Wire Div. Carpenter Steel Co., New 
Brunswick, N. J. 
WIRE—Barbed 
Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 
WIRE—Brake Lining 
Hudson Wire Co., Ossining, N. Y. 
WIRE—Brass and Bronze 
Malin & Co., The, Cleveland, Ohio 
Wisconsin Wire Works, Appleton, Wis. 
WIRE—Brush 
Hudson Wire Co., Ossining, N, Y. 
WIRE—Bunched and Stranded 
Camden Wire Co., Camden, N. Y. 
WIRE—Cadmium 
Stamford Processing Co., Peekskill, N. Y. 


WIRE—Cold Heading 

American Steel & Wire Div., 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, 
Oakland & New York City. 

Continental Steel Corp., Kokomo, Ind. 

Detroit Steel Corporation, Detroit, Mich. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

Jones & Laughlin Steel Corp., 
Strip Div., Detroit, Mich. 
Keystone Steel & Wire Co., Peoria, Ill 
Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, N. Y. 

WIRE—Copper 
Camden Wire Co., 
Hudson Wire Co., Ossining, N. Y. 
Malin & Co., The, Cleveland, Ohio 


WIRE—For Electrical Conductors 
ze 


Camden Wire Co., Camden, N. 


WIRE—Flat 

American Chain & Cable Co., 
Wire Div., Monessen, Pa. 
‘ = Ss. Industrial Division American 
per Sponge Co., Inc., Woonsocket, 

Colorado Fuel and Iron Corporation, 
Oakland & New York City. 
Jones & Laughlin Steel Corp., 
Strip Div., Detroit, Mich. 

Montgomery Ce, The, Windsor Locks, 

Webb Wire Div. Carpenter Steel Co., 
Brunswick, N. J. 


WIRE—Galvanized 
American Steel & Wire Div., 
Steel Corp., Cleveland, Ohio 
Colorado Fuel and Iron Corporation, 
Oakland & New York City. 
Detroit Steel Corporation, 


United States 


Denver, 


Stainless and 


Camden, N. Y. 


Page Steel & 
Cop- 
> b 

Denver, 
Stainless and 


Conn. 
New 


United States 
Denver, 


Detroit, Mich. 


Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 
Roebling’s, John A. Sons Div., Colorado 


Fuel & Iron Corp., Trenton N. J. 
Wickwire Spencer Steel Div. Colorado Fuel 
& Iron Corp., New York, N. 

WIRE—High Carbon 
American Chain & Cable Co., 
Wire Div., Monessen, Pa. 
Detroit Steel Corporation, 


Page Steel & 


Detroit, Mich. 


Webb Wire Div., Carpenter Steel Co., New 
Brunswick, N. . 
Wil —Menafacurers 
American Chain & Cable Co., Page Steel & 


Wire Div., Monessen, Pa. 
American Steel & Wire Div., 
Steel Corp., Cleveland, Ohio 
Bethlehem Steel Co., Sethichen, Pa. 
Colorado Fuel and Iron Corporation, 
Oakland & New York City. 
Continental Steel Corp., Kokomo, Ind. 
Detroit Steel Corporation, Detroit, Mich. 
Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 
Jones & Laughlin Steel Corp., 
Strip Div., Detroit, Mich, 
Keystone Steel & Wire Co. ——. _Til. 
Marathon Specialty Steels, Inc., N. ¥., N. Y. 


United States 


Denver, 


Stainless and 


Republic Steel Corp., Berger Div., Ganton, 
Ohio 

Roebling’s, John A., Sons Div., Colorado 
Fuel & Iron Corp., _ Trenton, N. J. 


U. S. Steel Corp., N. Y., N. Y. 
Webb Wire Div. Carpenter Steel Co., 


Brunswick, N. J. 
Wickwire Brothers, Ine., Cortland, N. Y. 
The Colorado 


New 


Wickwire Spencer ‘Steel ‘Div. 
Fuel & Iron Corp., New York, N. Y 


WIRE—Metalizing 
American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa, 
Hudson Wire Co. Ossining, | ie 
Platt Bros. & Co., The, Waterbury, Conn. 
Stamford Processing Co., Peekskill, N. Y. 


WIRE—Music 


Malin & Co., The, Cleveland, Ohio 





WIRE—Needle 
meee Specialty Steels, Inc., New York, 


WwW Mbb Wire Div., Carpenter Steel Co., New 
Brunswick, N, J. 
WIRE—Nickel Alloy 
Webb Wire Div., Curpenter Steel Co., New 
Brunswick, N. J. 
Wisconsin Wire Works, Appleton, Wis. 
WIRE—Nickel Silver and Phosphor 
Bronze 
Malin & Co., The, Cleveland, Ohio 
Wisconsin Wire Works, Appleton, Wis. 


WIRE—Oil Tempered 
Detroit Steel Corporation, Detroit, Mich. 


Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa 

Malin & Co.. The, Cleveland, Ohio 
Koebling’s, ‘John A., Sons Divy., Colorado 
Fuel & Iron Corp., Trenton 


Wickwire Spencer Stéel Div., ae Fuel 
& Iron Corp., New York, N.Y 


WIRE—Special Shapes 
American Chain & Cable Co., 
Wire Div., Monessen, Pa, 

Continental ‘Steel Corp., Kokomo, Ind. 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, . Ae 


WIRE—Spring 

American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Denver, 
Oakland & New York City. 

Continental Steel Corp., Kokomo, Ind. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

Jones & Laughlin Steel Corp., 
Strip Div., Detroit, Mich. 

Keystone Steel & Wire Co., Peoria, Ill. 

Roebling’s, John A., Sons’ Div. Colorado 
Fuel & Iron Corp., Trenton, N. J. 

Webb Wire _ 7. Carpenter Steel Co., 


Brunswick, N. 
Wickwire Spencer Steel Div., agp se - saaed 
Wis. 


Page Steel & 


Stainless and 


New 


Fuel & Iron Corp., New York, 
Wisconsin Wire Works, Appleton, 


WIRE—Stainless Steel 
American Chain & Cable Co., 
Wire Div., Monessen, Pa. 
American Steel & Wire Div., 

Steel Corp., Cleveland, Ohio 
Jones & Laughlin Steel Corp., 
Strip Div., Detroit, Mich. 
Malin & Co., The, Cleveland, Ohio 
Marathon Specialty Steels, Inc., New York, 


Nippon Stainless Steel Wire Mfg. Co., Ltd., 


Page Steel & 
United States 


Stainless and 


Osa Japan. 

Ww ebb. Wire Div., Carpenter Steel Co., New 
Brunswick, N. < 

Wisconsin Wire Works, Appleton, Wis. 


WIRE—Steel—Also Coppered and Gal- 


vanized Steel 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, 
Oakland & New York City. 

Continental Steel Corp., Kokomo, Ind. 

Detroit Steel Corporation, Detroit, Mich. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

Keystone Steel & Wire Co., Peoria, Ill. 

Malin & Co., The, Cleveland, Ohio 

Pittsburgh Steel Co., Pittsburgh, Pa. 

Roebling’s, John A., Sons Div., Colorado 
Fuel & Iron Corp., Trenton a 

U. S. Steel Export Go.. New York, N. Y. 

Wickwire Brothers, Inc., Cortland, N. Y. 

Wickwire Spencer Steel Div., The oe 
Fuel & Iron Corp., New York, N. 

WIRE—Straightening and Sates” 

Colorado Fuel and Iron Corporation, Denver, 
Oakland & New York City. 

Jones & Laughlin Steel Corporation, Pitts- 


burgh, Pa. 
Wickwire Brothers, Ine.. Cortland, N. Y. 
Colorado Fuel 


Denver, 


Wickwire Spencer Steel Div., 
Iron Corp., New York, N. 
Wisconsin Wire Works, Appleton, Wis. 


WIRE—Stranded & Bunched 


Hudson Wire Co., Ossining, N. Y. 
WIRE—Zinc 
Platt Bros. & Co., The, Waterbury. Conn. 


Stamford Processing Co., Peekskill, N. Y. 
WOOD—for Guide Rolls, Bushings, 
Wear Parts, etc. 


— Wood Working Co., Montello, 
se. 
WRAPPING PAPER—Creped 
(See PAPER-Creped Wrapping) 
YARN TESTERS— 
Inc., New 


National Standard Electronics, 
York > - 


Scott baniers. Inc., Providence, R. I. 


YARNS—Wire Insulating 
Chadwick Yarn Company, Pawtucket, R. I. 
Synthetic Thread Co., Bethlehem, Pa. 


WIRE 




















The WATSON MACHINE COMPANY 


ESTABLISHED 1845 


110160 
PATERSON 16, NEW JERSEY, U. S. A. 
ELECTRICAL WIRE AND CABLE, WIRE ROPE, CORDAGE 


AND MASTICATING MACHINERY MANUFACTURERS 














RIGID FRAME STRANDING HEADS 


No. W-3933 







37 WIRE MACHINE WITH 6, 12 AND 18 SPOOL 
HEADS ——— R.H. ASSEMBLY 


REFERRED TO AS THE “WORKHORSE” IN MANY CABLE PLANTS, OUR RIGID FRAME STRANDERS “RH” 
NOW PERFORM MANY TASKS PREVIOUSLY RESERVED FOR THE MORE EXPENSIVE AND SLOWER 
PLANETARY STRANDERS. THEY ARE EXCELLENT PRODUCERS OF ACSR, CONCENTRIC COPPER 
STRANDS OF ALL SHAPES AND FORMS AND CAN ALSO STRAND SOFT ARMOR WIRE AND MANY 
TYPES OF INSULATED CONTROL AND COMMUNICATION CABLES. CONSTRUCTION IS HEAVY, ALL 
STEEL AND BALL BEARING. AUTOMATIC BRAKES ARE FAILURE-PROOF. LATCH SAFEGUARDS. SPEEDS 
ARE HIGH AND LOADING IS QUICK. MAINTENANCE IS LIMITED TO PERIODIC LUBRICATION AND 
OIL GAUGE CHECK. ALL SIZES. 


MANY AUXILIARIES AVAILABLE. INSPECTIONS ARRANGED FOR. 


























NON-STOP SPOOLING 
with CONTINUREEL 


Where wire production calls for high speed 
non-stop spooling, call on Syncro CONTINU- 
REEL®, a fully automated bare wire spooler that will introduce 

new profits by eliminating costly shutdowns. 


CONTINUREEL is recommended for speeds up to 5000 fpm for EC aluminum 
(slightly less for copper), accommodating two large capacity spools sepa- 
rately mounted. The unit is piped and fitted with all necessary air control 
devices and can be adapted to most conventional wire drawing operations. 


For a detailed description and specification sheet on the Continureel 
spooler, direct request to Syncro Machine Company, Dept. C, Perth Amboy, 
New Jersey, or Phone Hillcrest 2-5500. 


Affiliated Company: Winget-Syncro Ltd., Rochester, Kent, England. ® 


NSULATORS — HEAVY DUTY TAKEUPS — TAPERS — SPECIAL MACHINERY 











